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 NATIONAL SHORELINE MANAGEMENT STUDY

The National Shoreline Management Study, authorized in the Water Resources Development Act of 1999 under 

Section 215c, presents an opportunity to examine the status of the Nation’s shoreline for the first time in 30 years.  

Results from the study will provide a basis for Federal actions regarding shoreline management for the foreseeable 

future. The study will provide a technical basis and analytical information useful in developing recommendations 

regarding shoreline management, including a systems approach to sand management, and roles for Federal and non-

Federal participation in shoreline management.

The study will:

• summarize information about shoreline changes (erosion and accretion) available from existing data sources 

and examine the causes and economic and environmental effects;

• identify and describe Federal, state and local government programs and resources related to shore restoration 

and nourishment; and,

• explore ideas concerning a systems approach to sand management.  

The assessment of the nation’s shorelines will take into account the regional diversity of geology, geomorphology, 

oceanography, ecology, commerce, and development patterns

The study will be undertaken through collaborative efforts with other agencies.  Information and products will 

be scoped, developed, and reviewed by national technical and policy committees involving multiple agencies.  The 

National Study team will also solicit input from other interested parties and in developing study recommendations.

The U.S. Army Corps of Engineers’ Institute for Water Resources (IWR) is managing the study working closely 

with the Engineer Research and Development Center Coastal and Hydraulics Laboratory and Corps field experts.  

National technical and policy committees, which include other agency experts, will be assembled as integral 

components of the study.

For further information on the National Shoreline Management Study, contact any of the following:

Robert Brumbaugh, PhD Joan Pope  Janice Rasgus 
Study Manager Technical Director  Senior Policy Advisor
Institute for Water Resources Coastal & Hydraulics Laboratory  Planning  & Policy Division
Casey Building Engineer Research and Development Center HQUSACE

7701 Telegraph Road 3909 Halls Ferry Road  441 G St., NW 

Alexandria, VA 22315-3868 Vicksburg, MS 39180-6199  Washington, DC 20314

Telephone:  (703) 428-7069 Telephone:  (601) 634-3034  Telephone: (202) 761-7674

Robert.w.brumbaugh@usace.army.mil 

Or go to the study website at: http://www.iwr.usace.army.mil/NSMS. The website provides reports to date and study 

progress along with topical links to other related studies and relevant agency programs. 

A limited number of reports are available and may be ordered by writing Arlene Nurthen, IWR Publications, at the 

above Institute for Water Resources address, by e-mail at: Arlene.nurthen@usace.army.mil, or by fax 703-488-8171. 

mmailto: Robert.w.brumbaugh@usace.army.mil
http://www.iwr.usace.army.mil/NSMS
mailto: Arlene.nurthen@usace.army.mil
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This document was prepared by Laura Zepp of the 
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for Water Resources, US Army Corps of Engineers 

(IWR USACE). Chief of the Division is Eugene Stakhiv.  
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by Robert Brumbaugh of IWR, the Project Manager 

of the NSMS.  USACE Headquarters (HQ) comments 

were provided by Harry Shoudy of the Planning and 

Policy Division, Directorate of Civil Works. Mr. Shoudy 

provided not only supportive comments but also HQ 

oversight and direction.  

Additional review comments were provided by 

Hal Cardwell, IWR and Dennis Robinson, Institute 

for Economic Advancement, University of Arkansas at 

Little Rock. Dennis Robinson also organized and led 
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Economic Research, The George Washington University 
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This report is a product of the National Shoreline Management Study (NSMS). The NSMS was authorized by 

Section 215(c) of the Water Resources Development Act of 1999. 





In July 2002, the U.S. Army Corps of Engineers 

(Corps) Institute for Water Resources (IWR) jointly 

sponsored a workshop with the Center for Economic 

Research, The George Washington University (GWU), 

to identify and discuss economic and financial 

considerations associated with shoreline protection.  

The workshop, held July 23-24 at GWU in 

Washington, DC, was a first step towards identifying 

key issues and questions that should be addressed 

as part of an assessment of the nation’s shorelines 

included in the National Shoreline Management Study 

(NSMS). The National Shoreline Management Study 

is an interagency effort to determine the extent and 

cause of shoreline erosion along the nation’s coasts and 

to assess the economic and environmental impacts of 

that erosion. The Corps’ Institute for Water Resources 

(IWR) is managing the study, which was authorized by 

the Water Resources Development Act of 1999.

On the first day of the workshop, researchers 

from academia and the public and private sector 

presented their work and shared their ideas on the 

economic consequences of shoreline erosion and 

other considerations involved in shoreline protection 

activities. On the second day, moderated working groups 

provided all workshop participants an opportunity 

to discuss the information presented and identify key 

issues and questions that might be addressed in the 

National Shoreline Management Study.    

These proceedings provide a record of the workshop 

activities, including an overview of each speaker’s 

presentation, copies of any slides or overheads used, 

and references to related readings or papers provided 

by the speakers. 

The questions and ideas raised in the presentations 

and subsequent workgroup discussions suggest five key 

issues that should be addressed in the NSMS.  

1. Identifying shoreline management goals.

2. Identifying appropriate analytical approaches 

and criteria for evaluating the economic and 

environmental consequences of shoreline 

erosion and shoreline management measures.

3. Understanding how existing federal, state and 

local policies affect private and public shoreline 

use decisions.

4. Addressing empirical issues.

5. Addressing financial feasibility issues.

These workshop discussions and proceedings will 

be used to inform the NSMS as it develops an economic 

assessment methodology.  For the current status of the 

NSMS, please see the NSMS website:  

http://www.iwr.usace.army.mil/NSMS 
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In July 2002, the U.S. Army Corps of Engineers’ 

(Corps) Institute for Water Resources (IWR) jointly 

sponsored a workshop with the Center for Economic 

Research, The George Washington University (GWU), 

to identify and discuss economic and financial 

considerations associated with shoreline protection.  

The workshop, held July 23-24 at GWU in 

Washington, DC, was a first step towards identifying 

key issues and questions that should be addressed 

as part of an assessment of the nation’s shorelines 

included in the National Shoreline Management Study 

(NSMS).  The National Shoreline Management Study 

is an interagency effort to determine the extent and 

cause of shoreline erosion along the nation’s coasts and 

to assess the economic and environmental impacts of 

that erosion. The Corps’ Institute for Water Resources 

(IWR) is managing the study, which was authorized by 

the Water Resources Development Act of 1999.

At the workshop, researchers from academia and 

the public and private sector presented their work and 

shared their ideas on the economic consequences of 

shoreline erosion and other considerations involved in 

shoreline protection activities.  Issues addressed in the 

presentations included:

1. criteria used to evaluate the economic effects 

of Corps shoreline protection projects,

2. contributions of historical measures to manage 

coastal and inland waters to current day 

shoreline management challenges,

3. information currently available on characteristics 

of beach tourists, 

4. how shore protection activities and the 

National Flood Insurance Program (NFIP) 

individually and jointly affect development in 

coastal communities,

5. division of tax revenues from beach-related 

recreation and tourism between the local beach 

community and federal and state government,

6. determining whether or not local beach 

communities receive a large enough share 

of the tax revenues generated by beach-

related spending to cover the costs of a beach 

nourishment project,  

7. effects of beach nourishment, shoreline 

stabilization and beach retreat on property 

values in coastal communities,

8. maintenance, management and emergency 

costs associated with beaches and beach 

nourishment projects, and

9. costs of beach erosion to the national economy 

in terms of beach tourism lost to alternative, 

international destinations.

In addition to speaker presentations, moderated 

working groups provided all workshop participants 

an opportunity to discuss the information presented 

and identify key issues and questions that might 

be addressed in the National Shoreline Management 

Study.    

These proceedings include an overview of each 

speaker’s presentation, copies of any slides or overheads 

used, and references to related readings or papers 

provided by the speakers. 
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WORKSHOP PRESENTATIONS

Background to the National Shoreline Management Study 
 Robert Brumbaugh, Institute for Water Resources

What are the national and regional economic benefits of shore protection projects? 
 Dennis Robinson, Institute for Water Resources

Demography, Geology and Coastal Projects Technology Present and Future
 Charles Chesnutt, Corps Headquarters

Where do tourists come from and where do they go?  What information do we need to answer 
these questions? 
 Alan Mills, Virginia Commonwealth University  

Do shore protection projects induce local development?  Can they prevent the decline of beach 
economies? 
 Anthony Yezer, George Washington University  

The Fiscal Impacts of Beaches at Two Beach Towns:  San Clemente and Carpenteria 
 Philip King, San Francisco State University

Financing Beach Improvements and the Implications of Economic Externalities for Coastal 
Policy 
 Warren Kriesel, University of Georgia   

What are the maintenance, management and emergency costs associated with beach nourishment 
projects? 
 Linda Lent, Consulting Economist  

How do damages prevented by shore protection projects affect housing values? 
 William Stronge, Florida Atlantic University  
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SUMMARY:  In his presentation, Dr. Brumbaugh 

described the purpose and scope of the National 

Shoreline Management Study.  

PRESENTATION:
The Corps of Engineers has initiated the National 

Shoreline Management Study (NSMS) authorized in 

the Water Resources Development Act of 1999 under 

Section 215c.

The National Shoreline Management Study presents 

an opportunity to examine the status of the Nation’s 

shoreline for the first time in 30 years, in order to 

provide a basis for Federal actions regarding shoreline 

management for the foreseeable future. The study will 

provide a technical basis and analytical information 

useful in developing recommendations regarding 

shoreline management, including a systems approach 

to sand management, and roles for Federal and non-

Federal participation in shoreline management.

The study will summarize information about the 

shoreline changes (erosion and accretion) available 

from existing data sources and examine the causes 

and economic and environmental effects.  The study 

will also identify and describe the Federal, state and 

local government programs and resources related to 

shore restoration and nourishment, and explore ideas 

concerning a systems approach to sand management.  

The assessment of the nation’s shorelines will take 

into account the regional diversity of geology, 

geomorphology, oceanography, ecology, commerce, 

and development patterns.

IWR will manage the study working closely with 

the Engineer Research and Development Center Coastal 

Hydraulics Laboratory and Corps field experts on the 

study team.  National Technical and Policy Committees, 

which include other agency experts, will be assembled 

as integral components of the study.

The study received $300,000 in Fiscal Year 

2002, primarily for initial scoping and study plan 

development.  Several interim reports are expected 

to be prepared this year.  The Administration has 

proposed $500,000 more to continue the study in Fiscal 

Year 2003.  The initial estimate to complete the study is 

$7 million total.  The pace of the study will depend on 

the rate of study funding.

The study team will work with other Federal 

agencies regarding shoreline data collection and will 

coordinate and collaborate with these agencies to 

assess the state of the nation’s shorelines. The National 

Study team will also solicit input from other interested 

parties.  

CITATIONS AND RELATED PAPERS:  
The site http://www.iwr.usace.army.mil/NSMS/

nsmshomeframeset.html provides a copy of the 

study authorization and access to NSMS products 

as they are completed.
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SUMMARY:  Dr. Robinson discussed the differences 

between two criteria used to evaluate the economic 

effects of Corps shoreline protection projects: “national 

economic development” (NED) and “regional 

economic development” (RED).  

PRESENTATION:
Dr. Robinson began his presentation by explaining 

the Corps uses two type of criteria to evaluate the 

economic effects of Corps shoreline protection 

projects: “national economic development” (NED) 

and “regional economic development” (RED). The 

differences between these two criteria are not always 

clearly understood.  The purpose of the presentation was 

to clarify the definitions and underlying assumptions 

of these two economic criteria.

National Economic Development
National economic development (NED) is a 

criterion for evaluating public expenditure projects that 

measures their net effects on the national economy as 

a whole, regardless of where the benefits accrue within 

the nation. Project benefits include any increases in the 

net value of the national output of goods and services 

stemming from the project. Project costs include the 

opportunity costs of all resources employed to construct 

the project. If the value of the project benefits exceeds 

the project costs, the project has a positive NED effect 

and is viewed as being a worthwhile investment from 

the perspective of the national economy.  NED is the 

primary criterion that the Corps uses to evaluate its 

projects, as required by Corps planning guidelines 

(Watt, 1983).

National economic development, however, does not 

provide a complete measure of the project benefits to 

local economies, Robinson pointed out.  For example, 

consider a beach protected by a Corps project that 

lures additional vacationers away from other beach 

communities. From the perspective of the local economy 

where the beach is protected, the revenues generated by 

the resulting increase in spending for food, lodging and 

recreational activities would be considered a benefit. 

These types of local benefits, however, would not be 

included in the calculation of NED.  From a national 

perspective, the additional spending by the new beach 

visitors has merely been transferred from one beach 

community to another, and does not represent a net 

increase in value to the nation as a whole.

Regional Economic Development
Regional economic development (RED) criterion 

provides a measure of the extent to which a project 

stimulates the economy within a particular region 

(e.g. a state or locality).  RED effects include both the 

direct economic impacts of a Corps beach project, 

such as increased tourism spending in the region, as 

well as secondary impacts such as the new rounds of 

expenditures generated by the initial tourists’  spending.  

An analysis of RED effects is not a required part of 

the project selection process; however, it provides 

information about the local income and employment 

effects of a project that is often sought by local 

sponsors.    

Because the NED and RED criteria evaluate the 

economic effects of Corps projects from two different 

perspectives, some of their underlying assumptions 

differ.   For example, an analysis of the NED effects of 

a beach protection project assumes full employment of 

the nation’s resources.  Full employment of the nation’s 

resources means that any new economic activity within 

a beach community can only occur at the cost of 

economic activity elsewhere in the nation.  Under the 

assumption of full employment, the NED analysis 

accounts for the opportunity cost of all resources 

used in project construction, that is the value of those 

resources in their next, best alternative use.

RED analysis, by comparison, assumes that some 

of the nation’s resources can be made available locally 

whether or not they are currently employed elsewhere.  

An assumption that unemployment is greater than zero 

allows the positive regional economic effects of beach 

4    A D D R E S S I N G  E C O N O M I C  C O N S I D E R A T I O N S  I N  S H O R E L I N E  P R O T E C T I O N
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activities within a locality to be counted as a benefit, 

without having to also estimate the corresponding 

negative economic effects in the rest of the nation.

The scale of NED and RED estimates for certain 

types of benefits can differ greatly.  For example, 

estimates of recreation RED benefits are usually much 

greater than NED estimates of recreation benefits.  This 

occurs because the NED benefits from recreation are 

evaluated using a measure of individuals’ willingness to 

pay (WTP) for the improved recreational experiences 

created by a nourished beach.  Estimates of individuals’ 

WTP for beach improvements are not measures of how 

much money people actually will spend when visiting 

the beach.  The recreation expenditures that determine 

the RED benefits of recreation on a beach can be 

many times greater than the NED estimates based on 

measures of WTP.      

Finally, consideration of changes in consumer 

spending both with- and without- the project is 

necessary to understand the meaning of NED and RED 

benefits.  From the perspective of the region, a beach 

nourishment project may bring in a significant amount 

of new spending that would not have otherwise occurred 

in the absence of the project.  While this spending is new 

to the region, and thus considered an RED benefit, it is 

not necessarily new spending to the nation as a whole.  

Robinson argued that much of new recreation spending 

in the region would have likely still occurred elsewhere 

in the nation had the beach nourishment project not 

been constructed.  Nationally, the ratio of consumer 

spending to income has remained fairly constant since 

World War II, suggesting that consumers will continue 

to spend approximately the same proportion of their 

income on recreational activities.  The presence of 

a beach project might attract more of that spending 

into the region, thus contributing to RED, but still 

not produce an overall increase in recreation spending 

nationwide.

CITATIONS AND RELATED PAPERS:
Watt, James G. Economic and Environmental Principles 

and Guidelines for Water and Related Land 

Resources Implementation Studies. Washington, 

DC: U.S. Water Resources Council (1983).
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DEMOGRAPHY, GEOLOGY AND COASTAL PROJECTS 
TECHNOLOGY PRESENT AND FUTURE

Charles Chesnutt, U.S. Army Corps of Engineers, Headquarters

SUMMARY:  In his presentation, Mr. Chesnutt 

described how historical measures taken to manage 

coastal and inland water resources in different regions 

of the nation have contributed to current day shoreline 

management challenges.  He discussed the implications 

of these regional challenges for the Corps’ future 

approach to shoreline management.  Based on this 

discussion, Chesnutt suggested questions that should 

be addressed in the National Shoreline Management 

Study. 

PRESENTATION: 
 Providing a backdrop to his presentation, Chesnutt 

explained that the National Shoreline Management 

Study (NSMS) will provide a follow-up to a 1971 

inventory of the nation’s shorelines included in the 

National Shoreline Study Regional Inventory reports. 

The 1971 inventory identified both “significant erosion 

areas” and “critical erosion areas” along the nation’s 

shoreline. Those areas classified as “significantly 

eroding” were subject to erosion, but did not incur 

significant erosion-related damages to economic or 

environmental resources.  “Critical erosion areas” 

included areas subject to high rates of erosion that 

threatened economic development and / or crucial 

environmental resources.  

According to Chesnutt, 76% of the nation’s shoreline 

was classified as having no significant erosion at the 

time the inventory was completed and only a small 

amount of critical erosion was found. Yet, according to 

Chesnutt, “…people could see development coming.”  

He explained that increasing shoreline development 

since the 1971 study is resulting in higher levels of 

critical erosion, even though the nation’s shorelines are 

not experiencing greater rates of erosion. 



Regional Shoreline Management Challenges
Chesnutt continued his presentation by describing 

historical approaches to managing water resources in 

different regions of the nation that have affected the 

shoreline, both prior to and since the 1971 study.  

East Coast
Chesnutt presented a slide mapping out the 

locations of all Corps coastal navigation projects.  He 

explained that, historically, structures were used to 

stabilize the shoreline and protect upland areas from 

storm damages.  However, these shoreline structures 

often created additional problems by interrupting the 

natural flow of sediment along the coastline. 

Chesnutt pointed out that a predominance of 

these structures can be found in the east coast of the 

U.S., where early industries first sprung up.  “We have 

a lot of old structures out there.” Chesnutt stated, 

adding that within the next 10 to 15 years, the Corps 

will be faced with the responsibility of reconstructing 

a lot of these structures.  Chesnutt advised that these 

near-term requirements should be looked at as an 

opportunity to fix some of the problems with sediment 

transport created by the older projects.  He added that 

a proactive approach should be taken to addressing 

problems created by these older, shoreline stabilization 

structures.   

Gulf Coast
Chesnutt then turned to the Gulf Coast region of 

the U.S., explaining that a significant future challenge 

for the Gulf Coast states is the management of large 

quantities of dredge materials.  He reported that more 

than one half of dredging in the US occurs in the Gulf 

Coast states and districts due to dredging of materials 

in navigation channels, bays and estuaries.  

West Coast
 The West Coast also faces the problem of sediment 

management.  Already today, significant amounts of 

dredging in Southern California are creating sediment 

management problems.  Additionally, Chesnutt added 

that the many dams in the west are creating a “problem 

delayed”.  He explains that these large dams are holding 

back vast quantities of sediments that will have to be 

dealt with if the dams are ever removed.  Furthermore, 

he points out that, because these dams are blocking the 

natural flow of sediments, they are actually contributing 

to coastal erosion by stopping up the supply of beach 

quality sand.  Dams also stop flood flows, which 

means that, even where there is a sediment supply, the 

materials are not making it to the coastline because 

river flows are diminished.  

Future Approaches to Shoreline Management:  
Ideas to be considered in the NSMS

Having provided an overview of shoreline 

management challenges in different regions of the US, 

Chesnutt next suggested ideas for future approaches 

to shoreline management and raised questions to be 

considered in the NSMS.  

Evaluating the effectiveness of the Federal 
government in preventing erosion in 
significantly eroding areas

Chesnutt pointed out that most shoreline erosion 

projects are located along the east coast, a region 

of the U.S. that has experienced the largest amount 

of coastal development over the past 30 years.  He 

suggests that one question that should be asked in 

the National Shoreline Management Study is how 

effective the federal government has been in preventing 

development in coastal areas identified as significantly 

eroding in the 1971 inventory.  Chesnutt argues that 

the federal agenda for coastal zone management should 

not necessarily be the retreat of development from the 

coastline.  He argues that, despite the fact that coastline 

retreat has been an objective adopted by many federal 

agencies over the past 30 years, coastal development 

has continued to increase.  Chesnutt states that, with 

increases in personal wealth, citizens will and are 

building along the coastline, regardless of federal shore 

protection policies and activities.

Examining the effects of CBRA on Coastal 
Development

Another question posed by Chesnutt is whether 

or not designation of Coastal Barrier Resource Act 

(CBRA) Areas has made a difference in the amount 

of development occurring in these same areas. 

CBRA areas are environmentally significant stretches 
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of barrier islands on which all forms of federal 

assistance that might encourage development, (such 

as funding for a highway or federally subsidized flood 

insurance) are prohibited. Chesnutt suggested that 

CBRA restrictions may prove to have had little effect 

on coastal development. He added that the federal 

government has had no success at reducing federal 

disaster assistance payments to coastal area, resulting in 

additional incentive for development in coastal areas.  

Chesnutt then presented expenditure data for some 

of the Corps larger shore protection projects.  He 

argued that the future challenge for Corps engineers 

is determining how to better design shore protection 

projects in order to reduce costs at existing projects, rather 

than for the purpose of constructing new projects.  

Conceptualizing the consequences of sand and 
sediment movement as “sand rights” 

Chesnutt explained that shoreline management 

has shifted over time from the use of structures to 

protect development, to the use of beach restoration and 

nourishment projects that replenish sand reserves.  At the 

same time, we are engaging in activities that create sand 

deficiencies, such as the use of dams in the West. Chesnutt 

suggested that the question of managing complex systems 

of sand and sediment movement through rivers and 

across the shoreline can be conceptualized as a matter of 

sand rights, much in the same way that a system of water 

rights emerged to address conflicts arising from water 

shortages in the West. 

Considering the future federal role in shoreline 
management

Chesnutt suggested that the National Shoreline 

Management study provides an opportunity to answer 

the questions of where federal shoreline protection 

activities should occur and how federal dollars should 

be allocated. Chesnutt described two examples of 

federal activities that have had some success in reducing 

damages to coastal properties.  He first pointed to 

the Federal Emergency Management Agency’s flood 

insurance program, which has compelled participating 

homeowners to elevate their houses above the flood 

level in the coastal zone.  Additionally, he pointed 

out that, in areas where the Corps has constructed 

a shoreline erosion project, the project has stopped 

erosion.  As an example, he pointed to the performance 

of Corps shoreline projects in Wrightsville Beach, 

North Carolina, reporting that no houses were lost 

to erosion when Hurricane Fran struck the North 

Carolina coast.  

Chesnutt displayed a map illustrating the 1971 critical 

erosion shoreline areas.  For the future, he predicted an 

increase in critical erosion shoreline areas in the Pacific 

Northwest, California, Hawaii and the Gulf states.  He 

predicted that more Corps projects will be built in the 

area if development is not slowed.  He pointed out that 

engineering solutions that have historically been used 

along the east coast may not be suitable for Gulf Coast 

and Pacific shores.  He argued that engineering guidelines 

should be tailored to the particular requirements of the 

different regions of the United States.  

CONCLUSION

Chesnutt concluded his presentation by stating 

that the Corps needs to look not only at the effects 

of shoreline projects on the National Economic 

Development (NED) criteria conventionally used in 

project planning, but also at regional, environmental 

and social effects.   “The challenge is,” said Chesnutt, 

“to develop a comprehensive rationale that allows us 

to take a balanced look at all the values as expressed 

in the Corps’ Principles and Standards, as a means for 

determining what is in the nation’s interest.”  

CITATIONS AND RELATED PAPERS:
Department of the Army, Corps of Engineers; Report on 

the National Shoreline Study, Washington DC, 1971.  

Chesnutt, Charles B. and Morang, Andrew; “The 

Influence of Geology, Demographics, and History 

on U.S. Army Corps of Engineers Coastal Projects”; 

Proceedings of the 69th Meeting of the Coastal 

Engineering Research Board (Honolulu, HI) (Includes 

Proceedings of the 68th Meeting of the CERB), 14-

16 April 1999, pg 74. (for updated information 
see "Historical Origins and Demographic and 
Geological Influences on Corps of Engineers 
Coastal Missions", IWR Report 04-NSMS-4, 
January 2004)
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SUMMARY:  In his presentation, Dr. Mills provided 

an overview of currently available information on 

characteristics of beach tourists, including where they 

come from, their ages and genders, the types of groups 

they travel in and the types of recreational activities they 

seek out at the beach.  He also identified several available 

sources of information on attributes of beach tourists.  

For these proceedings, Dr. Mills included several 

slides in the second half of his slideshow describing 

effective survey methods for collecting information 

about beach tourists.  Time limitations prevented Dr. 

Mills from discussing this information as part of his 

presentation at the workshop.  Instead, he referred the 

audience to an Institute for Water Resources report 

(Mills et al., 1993), which he coauthored, that provides a 

detailed discussion of survey methods.

PRESENTATION: 
Existing Knowledge About Beach Tourist 
Attributes and Activities 

Mills began his presentation by describing what is 

already known about attributes and behaviors of beach 

tourists, using currently available sources of information. 

He first described the Outdoor Recreation Resources 

Review Commission (ORRRC) Study Report #4, 1962 

which contains a chapter describing recreation-related 

wants and needs of U.S. citizens, including projections 

to 1976 and 2000.  The report also contains a chapter 

documenting shoreline recreation resources currently 

available (at the time of report publication in 1962) and 

providing projections of future resource development 

through to 2000.  A third chapter describes policies and 

programs to meet present and future recreation needs.  

Other parts of the report that Mills identified 

included two appendices, 

 Appendix A: which includes summaries of surveys 

of state’s coastal resources, back to 1962,

Appendix B:  which contains a glossary that defines 

terms.  For example, the glossary would clarify the 

meaning of the term “beach recreation” by pointing out 

that it could include recreational uses of coastal bluffs, 

in additional to recreation on sandy beaches.

Next, Dr. Mills described a NOAA Sea Grant 

report, “Factors Related to Beach Use”, (Spaulding, 

1973).  This report contains an on site survey of beach 

users at Sandy Beach, a beach site in Rhode Island.  

Mills pointed out that the sampling process used for 

the survey was subjective and did not use a probability 

based sample design.  Survey respondents filled out a 

one page questionnaire including questions about how 

far they traveled, number of people they traveled with 

and why they have come to the beach.  

Drawing on the data collected through the 400 

interviews obtained, a descriptive report was produced. 

Although the report was descriptive, and contained no 

economic information, it provided information on the 

types of beach user groups visiting Sandy Beach.  The 

survey results indicated that 52.8% of groups using 

the beach were Family Groups. Of the family groups 

visiting, 41% included children and the remaining 59% 

consisted of adults only.  

The remaining 47.2% of groups using the beach 

were non-family groups.  Of the non-family groups, 

54% were groups of friends of both sexes, 19% were 

groups of all female friends, 8% were groups of all male 

friends, 11% were males on their own, 8% were females 

on their own and 2% were church or school groups.

The Sea Grant report also includes findings 

indicating beach users’ reasons for visiting Sandy 

Beach.  72% of beach users gave only one reason for 

visiting the beach. Of this 72%, the reasons given 

included:  weather conditions (20%), personal feelings 

(15%), miscellaneous other reasons (14%), attending a 

planned event (9%), break in work (6%), interpersonal 

influences (3%), routine activity (3%), repeated activity 

(2%), close proximity of beach (1%).  The report also 

identified factors that limited individuals’ use of the 
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beach, including: work and available time (24%), 

distance to the beach and work (7%), weather and 

time (7%), transportation, traffic, work and time.

A third study described by Mills is the 1987 study, 

“Economic Impacts of Texan’s Recreational Trips 

to the Texas Gulf Coast”. In describing this study, 

Mills pointed out that surveys of beach users can be 

conducted in a variety of different ways.  Whereas the 

Rhode Island survey was conducted on-site at Sandy 

Beach, the Texas study first did a screening telephone 

survey just to identify a sample of the population that 

uses the Texas Gulf Coast beaches.  This sample set 

then received a mailed questionnaire.  

The results of the survey of Texan’s visiting the 

Gulf Coast indicated that 10.3 M visits were made to 

the Texas Gulf coast in 1986. Visitors spent a total of 

approximately $586.6M. 

Mills also described two surveys conducted 

during preparation of the Virginia Outdoors Plan 

(the “SCORP” report) by the Virginia Department 

of Conservation and Recreation. The surveys were 

designed to evaluate the number of people participating 

in outdoor recreation in Virginia.  Some of the survey 

questions were designed to determine whether and 

where Virginians sunbathe and relax on beaches. The 

results indicated that 44.3% of individuals surveyed 

did choose to sunbathe and relax on beaches. Of that 

44%, 58.8% did it mostly in Virginia. The average 

number of days spent sunbathing was 16.9, with a 

median of 10.   

Anther example of beach related recreation that is 

accounted for in the SCORP report is saltwater fishing 

activities.  The surveys conducted included a question 

asking individuals that saltwater fish whether they 

fish from the water, or from the beach.  

Finally, the SCORP report contains information 

on factors limiting participation in outdoor 

recreation activities.  Factors identified included time, 

money, overcrowding, distance, information, facility 

availability, accessibility, and facility quality.  

Existing Sources of Tourism Data 
Mills concluded his presentation by identifying 

several existing sources of data on domestic and 

international tourism.  The US Travel Data Center 

is a key source of domestic tourism data.  A tourist 

is defined by the Travel Data Center as an individual 

that is “…100 miles or more away from home or a 

traveling a lesser distance, but staying at the destination 

overnight.”  The US Travel Data Center collects domestic 

tourism data by contracting out with individual states 

to conduct surveys.  The data they compiled is then 

used to produce annual reports.  

A source of international tourism data described 

by Dr. Mills is a publication, “Tourism Industries”, 

produced by the U.S. Department of Commerce.  One 

survey technique used to collect international tourism 

data is in-flight surveys of international visitors.  

These surveys would include questions concerning 

participation in water sports and sunbathing as well as 

visiting national parks, some of which include beaches.  

CIC Research Inc. is a tourism research consulting 

company that conducts these types of surveys, taking 

random samples from airports around the country.  

CIC’s reports are for sale and their data can be 

purchased.  For example, Dr. Mills has purchased data 

on international travel to Virginia, Washington DC and 

Maryland from CIC.  

Dr. Mills also noted that license plate surveys 

are one survey technique that is useful for collecting 

information on beach visitors. With a license plate 

survey, researchers record the license plate numbers of 

vehicles parked at the beach.  They can then contact 

and survey the owners at a later time.

As a final note, Dr. Mill recommended that, when 

designing studies of beach recreation and tourism, 

the Corps should seek assistance from university 

researchers who have expertise in sampling and 

survey research.  He noted the importance of using 

a probability sample and appropriate data collection 

methods to represent all of the different types of coastal 

beaches and their users in the continental US and 

Hawaii.  Specifically, he suggested the use of a stratified 
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SUMMARY:  In his presentation, Dr. Yezer described 

the findings of three studies examining how shore 

protection activities and the National Flood Insurance 

Program (NFIP) individually and jointly affect  

development in coastal communities.  

PRESENTATION:
Yezer began his presentation by pointing out 

that both shoreline protection activities and the 

availability of flood insurance create incentives that 

affect development decisions in coastal communities.  

He contended that there are interactions between 

the incentives created by shore protection and flood 

insurance and that the combined effects of both factors 

on local development should be examined.   

Yezer then provided two, opening observations 

about the role played by flood insurance and shore 

protection in coastal residents’ development decisions.  

He described the findings of a survey conducted to 

determine how much coastal residents knew about 

flood insurance and shore protection projects in 

their vicinity. The results of the survey indicated that 

property owners in coastal areas knew a lot about 

FEMA’s National Flood Insurance Program (NFIP) 

policies, however, they know little or nothing about 

Corps shore protection policies and projects.  Yezer 

also observed that coastal property owners must be 

compelled to purchase flood insurance, despite the fact 

that flood insurance policies may be subsidized.  

In his presentation, Yezer described the results 

of three studies he conducted to examine how shore 

protection activities and the National Flood Insurance 

Program (NFIP) separately and jointly affect 

development in coastal communities.  

Following are the three findings Yezer reported, 

along with a description of the studies from which the 

findings were drawn.

Finding One:  The effects of shoreline protection 
projects on beachfront development are small 
compared to the effects of flood insurance and 
the Coastal Barrier Resource Area Act (CBRA). 

sample design based on geographic location (East 

Coast, West Coast, Gulf, Hawaiian Islands), as well as 

other differences in beaches, such as sand colors and 

textures, beach vegetation differences, or the presence 

or absence of high banks.   

CITATIONS AND RELATED PAPERS:  
For further reading, Dr. Mills recommended 

the work of Dr. Guilherme G. Santana, a researcher 

and lecturer at the Center for Technology, Earth and 

Marine Sciences at the University of the Valley of Itajai, 

Santa Catarina Brazil.  Dr. Santana has a PhD. from 

the International Center for Tourism and Hospitality 

Research at  Bournemouth University in England. 

He was one of 9 editors of the following published 

proceedings of a symposium on Sand Beaches held at 

his university in Santa Catarina, September 3-6, 2000.  

The proceedings are titled:  

Proceedings: Brazilian Symposium on Sand Beaches,  

Morphology, Ecology, Use, Risks, and  Management;  

City of Itajai, Santa Catarina, Brazil;  September, 

2000.

Mills, Allan S., Davis, Stuart A., Peterson, Linda K., and 

William J. Hansen, “Use and Adaptation of Office 

of Management and Budget Approved Survey 

Questionnaire Items for the Collection of Corps 

of Engineers Planning Data.”; National Economic 

Development Procedures Manual – Public Surveys, 

Volume I, January 1993. IWR Report 93-R-2.

Spaulding, Irving A.; Factors Related to Beach Use; 

Marine Technical Report Series; Number 13; Sea 

Grant. University of Rhode Island; Kingston, 1973. 
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Yezer based this finding on the results of two 

studies.  One study used regression analysis to examine 

the effects of shoreline protection and flood insurance 

(along with other factors) on economic development in 

beachfront communities (Cordes and Yezer, 1998).  In 

this study, economic development was measured by the 

number of new building permits issued annually.  The 

number of new building permits issued was evaluated 

as a function of :

1. the current level of shore protection activity (i.e. 

whether or not shore protection projects are 

present and the scale of any existing projects),

2. the availability of flood insurance through the 

NFIP (including a measure of whether or not the 

community participates in the NFIP and whether 

or not community receives subsidized policies),

3. the existing level of economic activity in the 

community, and 

4. other relevant factors including exposure to storm 

activity, the location of the community and time 

trends.

The results of the regression analysis indicated that 

Corps shore protection projects had little or no statistically 

significant effect on beachfront community development. 

In contrast, the availability of flood insurance through the 

NFIP did have a statistically significant, positive effect on 

beachfront development (although premium subsidies 

did not). Increased economic activity in the community 

resulting from a increase in demand for recreation services 

also proved to have a statistically significant effect on 

beachfront development.  

Yezer explained that these results suggest that both 

economic growth in areas adjacent to shorelines and 

the availability of flood insurance encourage shoreline 

development. Shoreline protection projects, on the 

other hand, have little or no effect on development

In a second study, Cordes et. al. (2001) Yezer 

explain that they compared the annual percentage 

change in estimated housing prices in Pinellas County, 

FL for 1) housing along the coast line vs. 2) housing 

inland but close to the coast.  They found that the rate 

of price appreciation for housing in beach areas was 

higher and more variable than price appreciation for 

inland housing.

In Cordes et. al., (2001), the authors hypothesized 

that the high rate of appreciation and variability in 

housing prices along the coast might be attributable 

to the presence of Corps shore protection projects. 

To evaluate this possibility, they regressed the annual 

percentage change in estimated housing prices along 

the shoreline against several explanatory variables, 

including two variables representing Corps shoreline 

protection activities. One variable indicated the presence 

of an active Corps project in the area.  The second 

variable measured the annual dollar expenditure for 

any existing active Corps project.

Based on the results of this regression analysis, 

Cordes et al. (2001a) could not conclude that Corps 

shore protection activities have a statistically significant 

effect on the annual percentage change in estimated 

house prices along the shoreline. Yezer pointed out 

that these results further suggest that Corps shore 

protection projects have little effect on housing prices 

at the “water’s edge”.

Finding Two:  Flood insurance has important 
effects on beachfront development.  

Specifically, Yezer explained that flood insurance 

tends to tilt development towards the shoreline, rather 

than simply inducing development. He based this 

observation on the results of a housing density study 

Cordes et al. (2001b). In this study, Cordes et al. 

examined the rates of appreciation in development 

density, measured as a ratio of capital (or square feet 

of internal space constructed) to land area, from 1963 - 

1997 for houses at varying distances from the shoreline.  

From this analysis, they found that the availability of 

flood insurance tended to tilt development towards the 

shoreline, rather than simply inducing development.  

Yezer argued that this tilting effect occurs because 

flood insurance accelerates development on the 1st row 

(closest to the water), while people further back from 

the water’s edge (the “3rd row”) have little incentive to 

purchase flood insurance.  Yezer explains that 3rd row 

property owners stand to gain in the event of a storm 

     P R E S E N T A T I O N  S Y N O P S E S    1 1  



that destroys the 1st row of beachfront properties.  

After the 1st row of properties is wiped out, 3rd row 

properties are one row closer to the beach and will 

increase in value as a result.  Yezer contends that even 

if the 3rd row properties incur some damage as a result 

of the storm, the subsequent increase in property 

value more than offsets the cost of repairs, making the 

purchase of flood insurance a perverse decision for 3rd 

row property owners.   

Finding Three:  There are interactions between 
shore protection and flood insurance 

Yezer explained that shore protection measures 

act to lower flood insurance losses. This interaction 

between shore protection and flood insurance occurs 

because shore protection protects coastal properties 

from damages that would have otherwise occurred, 

hence lowering insurance fund losses. The flood 

insurance program, however, does not price its policies 

based on the shoreline enhancement policy of the 

area.  This means that, other things equal, losses 

would be higher in areas that do not permit beach 

enhancement.  As an example, Dr. Yezer explained that 

a ban on shoreline enhancements in North Carolina 

means that substantial losses to the insurance fund are 

virtually inevitable. By comparison, a policy of 

shoreline enhancement in Maryland may postpone 

flood insurance losses for some time.   

CITATIONS AND RELATED PAPERS:
Cordes, Joseph J. and Yezer, Anthony M. (1998), “In 

Harm’s Way:  Does Federal Spending on Beach 

Enhancement and Protection Induce Excessive 

Development in Coastal Areas?” Land Economics, 

74 (1): 128-45.

Cordes, Joseph J., Gatzlaff,  Dean H. and Yezer, Anthony 

M. (2001a) “To the Water’s Edge, and Beyond:  

Effects of Shore Protection Projects on Beach 

Development” Journal of Real Estate Finance and 

Economics, 22:2/3: 287-302.

Cordes, Joseph J., Yezer, Anthony M. and Asadurian, 

Alis (2001b) “Using a Cross Section to Create Panel 

Data: The Case of Flood Insurance, Coastal Erosion, 

and Beachfront Development,” Department of 

Economics Working Paper, January 2001. 
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THE FISCAL IMPACTS OF BEACHES AT TWO BEACH TOWNS: SAN CLEMENTE AND CARPINTERIA 
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SUMMARY:  Dr. King presented the results of a study 

evaluating how tax revenues generated by beach-related 

recreation and tourism are divided between the local beach 

community and the federal and state levels of government.  

He also addressed the question of whether or not local 

beach communities receive a large enough share of the tax 

revenues generated by beach-related spending to cover the 

costs of a beach nourishment project.  

PRESENTATION:
Dr. King began his presentation with evidence that 

California’s beaches are valued for the recreational and 

tourism opportunities they offer.  Statistical records of 

household spending from the 2000 Statistical Abstract 

of the United States (U.S. Census Bureau, 2000) indicate 

that spending on recreation as a percentage of the total 

household budget has steadily increased through the 

20th century. At the same time, California’s population 

has grown at a faster rate that of the U.S. population. 

King stated that, with 63.8% of Californians visiting 

the beach annually, it is clear that substantial demand 

exists for California’s beaches.   

Additionally, Dr. King pointed out that tax revenues 

generated by beach-related recreation and tourism 

spending are an important source of revenues at the 

local, state and federal levels of government.  In 2000, 

California’s beaches generated a total of $15B in tax 

revenues.1  Of the total tax revenues generated, the 

1This amount excludes taxes for social insurance programs



federal government received 53.4%, the California 

state government received 30.5%, county governments 

received 8.1% and city governments received 8.1%.   

While it is clear that all levels of government 

benefit from beach-related spending, King indicated 

that little work has been done to determine how the 

fiscal impacts of a beach are divided among the local, 

state and federal levels of government. According 

to King, it is commonly believed that most of the 

economic benefits of a beach improvement project 

accrue to the local government.  This belief serves as a 

basis for the argument that localities should be able to 

extract enough revenues from the economic benefits 

created by a beach project to pay for most or all of the 

project costs.  King explained that the purpose of the 

study described in his presentation was to empirically 

test this argument. 

The study presented by King examined the fiscal 

impacts of beaches in two California beach communities, 

Carpinteria and San Clemente.  Written surveys were 

distributed to beach users in both communities to 

collect information on beach attendance and spending 

patterns. Additionally, the study used beach attendance 

estimates provided by the cities and other estimates of 

beach visitation from private sources.

In his presentation, King first provided a profile 

of the two beach communities of San Clemente and 

Carpinteria.  He then described the study methods 

and results. He explained how beach attendance and 

spending survey data were used to provide an estimate 

of the city, state and federal tax revenues generated 

by beach-related activities in each community. He 

also described the study’s assessment of whether or 

not either of the two communities earned enough 

beach-related tax revenues to cover the costs of a beach 

nourishment project.  

San Clemente
King described San Clemente as an affluent, 

predominantly Republican community with a 

population of approximately 50,000 people.  The 

beach in San Clemente has a pier and housing mainly 

for year-round residents.  Although there are not many 

houses near the beach, beach erosion is becoming 

critical, threatening existing waterfront structures and a 

railroad line. The beach is slated for a U.S. Army Corps 

of Engineers (USACE) beach nourishment project. 

Over 2M people visit the beach in San Clemente 

annually and the high season is from Memorial Day 

to Labor Day.  Eighty percent of the people going to 

the beach in San Clemente are “day-trippers”.  King 

pointed out that this percentage is consistent with the 

entire state of California, where ninety percent of beach 

visitors are day-trippers.  The beach at San Clemente is 

crowded, but beach crowding is limited by a scarcity of 

parking.  The city of San Clemente faces beach related 

expenses of approximately $1 per person per year. 

From the data collected from beach users in San 

Clemente, King reported that one third of the beach 

related spending is done by day-trippers outside of the 

city limits.  A significant part of the money raised by 

the city of San Clemente comes through parking fees 

and fines. Occupancy taxes are also a large source of 

revenues for the city.  60% of occupancy tax revenues 

are beach-related. Sales taxes are a less significant revenue 

source because, 1) food products are not taxed and 2) 

most of the sales taxes go to the state and not the city. 

For the year of 2001, King found that the City of 

San Clemente spent approximately $1.5M on maintaining 

its beach and raised approximately $1.6M from beach-

related tax revenues. King noted that property taxes 

were not included in the estimates of tax revenues.  He 

acknowledged that the presence of a beach influences 

property values in the community, however, he suggests 

that the effects on property values are not that large 

because most residents of the city do not live close to 

the beach.  

The study found that San Clemente roughly breaks 

even, earning just enough revenues to cover its beach 

maintenance costs, with little money left over to invest 

in a beach improvement project. After subtracting out 

beach maintenance costs, the city gains $92,776 in net 

revenues, equivalent to about 5 cents per visitor, per day.  

By comparison, the study estimates that the beach at San 

Clemente provides the State of California approximately 
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$4 of revenues per visitor per day and provides the 

federal government $10.32 per visitor per day.   

Carpinteria
According to King, Carpinteria is a less affluent 

community than San Clemente, with a population 

of approximately 14,000. Half of the beach area in 

Carpinteria is maintained by the city, while the other 

half is run by the state.  

Annually, there are fewer beach visitors to 

Carpinteria than to San Clemente. A total of 1.4 

visitors came to Carpinteria in 2001, with 1.3 M 

visiting in the high season. The City of Carpinteria 

gains approximately $1.3M per year in beach related 

sales taxes and occupancy revenues.  While Carpinteria 

also earns revenues from parking fines, the costs of 

collecting the fines exceeds the total amount of the 

fines. The City spends approximately $525,000 annually 

on beach maintenance costs, including providing 

lifeguards and police services. 

After subtracting out the beach maintenance 

costs, King found that the City of Carpinteria nets 

approximately $745 thousand from its beaches, 

equivalent to approximately 57 cents per visitor per 

day. By comparison, the study estimates that the 

Carpinteria’s beaches provide the state of California 

approximately $6.90 in tax revenues per visitor per 

day and generates approximately $17.07 of federal tax 

revenue per visitor per day.  

CONCLUSION

Based on the study results, King found that neither 

Carpinteria nor San Clemente earn enough beach-

related tax revenues to cover the costs of a beach 

nourishment project. He pointed out that the federal 

government receives much larger net tax revenue from 

the beaches in Carpinteria and San Clemente then 

either of the two cities or the state. Direct beach-related 

spending generates over $13 M per year in federal tax 

revenues in San Clemente and over $22 M per year in 

Carpinteria.

King concluded his presentation by stating that 

California’s beaches are public goods, available to all. 

As such, they generate substantial benefits.  However, 

he pointed out that beach crowding and erosion are 

significant problems that will diminish recreational 

opportunities.  He reiterated that the survey results 

for Carpinteria and San Clemente indicate that the 

federal government earns the greatest amount of 

net tax revenues from beach-related activities in the 

two communities. The city governments do not earn 

enough beach-related tax revenues to pay for the beach 

improvement projects needed to protect beach quality.   

CITATIONS AND RELATED PAPERS:
King, Philip G. and Potepan, Michael. (1997). 

“The Economic Value of California’s Beaches.” 

San Francisco State University: Public Research 

Institute.

King, Philip G. (1999). “The Fiscal Impact of Beaches in 

California” San Francisco State University: Public 

Research Institute.

King, Philip (2001). “Economic Analysis of Beach 

Spending and the Recreational Benefits of Beaches 

in the City of San Clemente.” San Francisco State 

University.

King, Philip and Symes, Douglas (2003). “The Potential 

Loss in Gross National Product and Gross State 

Produce from a Failure to Maintain California’s 

Beaches.” prepared for the California Department 

of Boating and Waterways.
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SUMMARY:  In his presentation, Dr. Kriesel described 

the results and findings of two studies. The first study, 

“Financing Beach Improvements: Comparing Two 

Approaches on the Georgia Coast”, compared the 

benefits and financial feasibility of beach nourishment 

and beach retreat as two alternative approaches to 

reducing storm damages on Jekyll Island, Georgia.  The 

second study presented by Kriesel, “Coastal Hazards 

and Economic Externality: Implications for Beach 

Management Policies in the American Southeast”, 

examined the effects of two different beach management 

options, shoreline stabilization and beach nourishment, 

on property values for beachfront properties as well as 

properties several rows inland.

PRESENTATION:  
Dr. Kriesel began his presentation with slides 

showing two, shorefront sites along Georgia’s barrier 

islands.  The first, taken at St. Simons Island Georgia, 

showed shorefront properties protected by stabilization 

structures. Because the stabilization structures interrupt 

the natural transfer of sand along the shoreline, virtually 

no beach area suitable for recreation remains between 

the protected properties and the water’s edge. A second 

slide showed a beachfront location in Sea Island, 

Georgia. Here, beachfront properties are protected by 

a beach nourishment project.  A beach nourishment 

project replenishes sand reserves to increase the area and 

volume of sand available to absorb and dissipate wave 

energy. This means that, unlike the use of stabilization 

structures, beach nourishment preserves the shoreline 

while still providing protection from storm damages.  

The slide of the renourished shoreline at Sea Island 

showed an expansive beach area, providing aesthetic 

amenities and opportunities for recreation. 

Pointing to the sharp contrast in recreational 

opportunities and aesthetic qualities between the 

renourished beach of Sea Island and the eroded 

shoreline of St. Simons, Kriesel described beach 

nourishment and beach retreat as two storm damage 

reduction alternatives that can preserve the aesthetic 

and recreational amenities of a beach while still 

reducing storm damages.  Both measures, however, 

require sufficient financing. 

A nourishment project requires ongoing 

expenditures for periodic renourishment to maintain 

the beach.  A shoreline retreat policy can be politically 

difficult to accomplish without the revenues needed to 

sufficiently compensate affected landowners.

Study One:  Evaluating the Benefits and 
Financial Feasibility of Beach Nourishment and 
Relocation as Options for Jekyll Island, Georgia

The first study presented by Kriesel considered 

the feasibility of a beach nourishment project and a 

relocation project as two possible beach improvement 

options for Jekyll Island, Georgia.  Both options were 

evaluated using a benefit costs analysis.  Also, the 

financial feasibility of both options was assessed using 

estimates of revenues earned from parking fees paid by 

beach users.

Evaluating the Benefits of Beach Improvements
In the study presented by Kriesel, the benefits 

of the beach nourishment and retreat options were 

evaluated for two different financing alternatives.  The 

measure of project “benefits” differed, depending upon 

which financing alternative was used. 

One alternative, general revenue financing, 

assumed that project costs will be paid for out some 

combination of local, state and federal general tax 

revenues.  Kriesel pointed out that the standard for 

justifying a project paid for by general tax revenue 

requires demonstrating that the project provides a 

net benefit to society.  Beach users’ willingness-to-pay 

(WTP) for beach improvements was used as a measure 

of the societal benefits of a beach nourishment project 

or retreat policy.  
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The second alternative evaluated was user fee 

financing, where project costs would be paid for by 

raising the parking fees charged to beach users.  In 

order to justify a beach improvement project supported 

by user fees, it must be established that the newly 

improved beach will attract a sufficient number of 

additional beach users to generate enough revenues 

from parking fees to pay for the improvement project.  

Therefore, under the user fee financing alternative, the 

benefits of the beach nourishment and beach retreat 

options were measured by estimating the additional 

revenues that would be raised from higher parking fees 

charged to beach users. 

Estimating Willingness-to-Pay for Beach 
Improvements

Kriesel explained that the benefits of a beach 

improvement project for Jekyll Island were estimated 

using contingent valuation method (CVM).  The data 

needed for the benefit analysis was collected by a survey 

of beach users on Jekyll Island.

In order to determine beach visitors’ willingness to 

pay (WTP) for beach improvements, survey subjects 

were asked to view maps that used color coding to 

illustrate the difference between beach width under 

current conditions and the increase in beach width 

that would occur with an improvement project.  After 

viewing the maps, survey subjects were asked whether 

or not they would be willing to pay a particular increase 

in parking fees (specified by the interviewer) above the 

current $2/day level in order to enjoy the illustrated 

beach improvement.  The amount of the parking fee 

increase differed from one respondent to the next and 

was randomly selected by the interviewer from one of 

eleven increments ranging from a 5 cent increase to a 

$23 increase above the current day level of $2/ day.2   

Kriesel described other survey questions that 

were asked to collect data on factors hypothesized 

to contribute to beach user’s WTP for beach 

improvements.  Factors considered included: whether 

or not the beach user was a local resident or a visitor, 

the beach user’s age, household income, travel time to 

reach the beach, attitude towards government (ie. pro-

govn’t, individuals that are supportive of government 

financed public works projects are hypothesized to be 

more supportive of a beach improvement project), and 

the availability of a substitute beach.

Also, Kriesel noted that in order to test for 

differences in the characteristics of individuals using the 

beach in different seasons, the survey was administered 

to beach visitors in the spring, summer and winter.  

Finally, to address the possibility that the type of beach 

improvement project (i.e. nourishment vs. retreat) 

might affect individuals WTP for beach improvements, 

three different surveys were administered. One version 

of the survey specified beach nourishment as the type 

of beach improvement project proposed for Jekyll 

Island.  A second version specified that beach retreat 

would be used.  The third version described both beach 

retreat and beach nourishment as examples of a beach 

improvement project, but did not specify which type 

would be used for Jekyll Island.  

The survey data collected was then used in a logit 

regression analysis to estimate coefficients for each 

of the factors hypothesized to contribute to beach 

users’ WTP for beach improvements. The estimated 

coefficients were used to calculate the average WTP 

for beach improvements, based on the survey data 

collected.3  
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2In his presentation, Dr. Kriesel explained the use of CVM is commonly criticized because survey respondents have difficulty accurately 
assessing their WTP for a hypothetical market situation. to avoid this problem, Dr. Kriesel points out that the questions in this survey designed 
to elicit WRP were framed in terms of individuals’ willingness to pay a specified increase in existing parking fees. Since survey respondents 
are already paying parking fees to visit the beach, a suggested parking fee increase provides a familiar, real pricing mechanism they can use to 
assess their WRP for beach improvements.

3The transformations required to use the results of a logit model to determine the average annual WRP for beach improvements are described 
in Kriesel, Keeler and Landry, 2002.



The estimated median respondent’s WTP was 

found to be $5.57/ day. Multiplying the average WTP 

per day by the number of visits a year made by the 

average household, 5.48, yields an annual estimated 

WTP for beach improvements of $30.53 per household.  

Finally, the total annual WTP for beach improvements 

was calculated by multiplying the average annual WTP 

per household ($30.53) by 140,000, the total number 

of households visiting Jekyll Island every year.  The 

annual WTP for beach improvements on Jekyll Island 

was calculated as approximately $4,274,000. 

Estimating Parking Fee Revenues Generated by 
Beach Improvement

Kriesel explained that a question was included in 

the survey to determine how beach visitation would 

change with a beach improvement project financed by 

an increase in parking fees. Survey participants were 

asked whether and how they would change the number 

of times they visited the beach annually in response 

to the color-coded beach improvement illustrated in 

the survey and the parking fee increase specified by 

the interviewer. It was hypothesized that the beach 

improvement should have a positive effect on beach 

visitation, while the increase in parking fees should 

have a negative effect on beach visitation. 

The visitation data collected was used (along with 

the other survey data described in the preceding 

section) in a Tobit regression analysis to estimate the 

number of days a year people will come to the beach 

with a given parking fee increase.  These visitation 

estimates were then used to calculate the total parking 

revenues that could be earned for different parking fee 

increases. It was found that the parking fee increase 

that maximized revenues equaled $14.50 per day.  

Adding this fee increase of $14.50 to the existing $2.00 

fee yields a total, daily fee of $16.50.  At $16.50, the total 

annual parking fee revenues earned were estimated to 

be $2.8M.  

Evaluating the Costs of Beach Improvements
Calculating the Costs of Beach Nourishment

In Kriesel’s study, the estimated costs of a beach 

nourishment project for Jekyll Island were based on the 

costs of a comparable project implemented at a nearby 

island, Sea Island, Georgia.  Assuming that the 2.9 mile 

project for Jekyll Island was undertaken in 1998 and 

maintained for ten years, the present value4 of total 

project costs was estimated to be $8.8M.

Calculating the Costs of Retreat
Kriesel explained that the costs of a beach retreat 

policy for Jekyll Island fell into three categories, capital 

losses, transition costs and land loss costs. Capital 

losses include the value of all structures adjacent to the 

shoreline that would be removed with a retreat policy.  

A total of 38 buildings would be affected by a retreat 

policy, resulting in capital losses of $21.9M.  Transition 

costs include an estimated $6.2 M in costs associated 

with the demolition of structures and rock revetments 

required under the retreat policy.  

The third cost category, “land loss” costs, typically 

includes the costs of compensating beachfront property 

owners for the value of the land they lose under a 

retreat policy.  In the case of Jekyll Island, however, 

all of the land on the island is owned by the State of 

Georgia and leased to homeowners. This means that 

the land loss costs are calculated differently for each of 

the two different financing alternatives.  

In the case of a beach retreat policy paid for by 

user fees, the decision criteria used is a revenue cost 

ratio to establish that revenues generated by the project 

exceed the project costs. Land loss costs do not need to 

be included in this ratio of revenues to costs because 

homeowners do not have to be compensated for 

the lost land. In the case of a retreat policy financed 

through general revenues, however, the criteria used to 

justify the policy requires that the societal benefits of 

the policy outweigh the costs to society.  In this case, the 
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value of land loss is a societal cost and so is included in 

the estimate of the total costs of a beach retreat policy. 

When determining the land value lost with a 

retreat policy, any land price premium associated with 

proximity to the beach should not be included in the 

calculation.  With a retreat policy, beachfront structures 

are abandoned and demolished.  This means buildings 

that were previously two rows back from the shore now 

become the first row of buildings closest to the beach.  

Any land price premium attributed to proximity to the 

beach is passed on to this newest row of beachfront 

properties.  Likewise, buildings that were three rows 

back prior to the retreat policy will now earn a price 

“proximity premium” attributed to being only two 

rows back from the beach.  Any remaining land price 

“proximity premium” continues to be passed back 

through each subsequent row of properties until it 

entirely dissipates.  As a result, the land value premium 

created by proximity to the beach is not lost under a 

retreat policy.  Instead it is passed back through the rows 

of properties that remain.  Therefore, the cost to society 

of land lost with a retreat policy equals the value of land 

furthest away from the beach, including no proximity 

premium.   Total land loss costs estimated for Jekyll 

Island were $1.7 M.

Study One:  Results and Findings
Kriesel presented a table summarizing the results 

of the benefit-cost and revenue-cost analyses of a beach 

improvement project for Jekyll Island.  The summary table 

reports the results for the four possible combinations of 

the two beach improvement options (beach retreat and 

beach nourishment) and the two financing alternatives 

(general revenues and user fees).  Kriesel reported that 

all four combinations produced positive benefit-cost or 

revenue cost ratios.  Based on the results of this study, he 

made the following observations:

1. It would not be necessary for Jekyll Island to charge 

the revenue maximizing parking fee ($16.50) in 

order to cover the costs of a beach improvement 

project. The break-even fee of approximately $8/ 

day would raise sufficient revenues to finance 

either the retreat policy or beach nourishment 

project for Jekyll Island.

2. In order for any locality to raise enough revenues 

to finance a beach improvement project by 

increasing user fees, there must be sufficient 

demand for the beach services.  This means 

that must be a large enough “customer base” of 

beach users with few, competing beaches nearby.  

Also, if a beach can differentiate itself from 

other beaches by offering unique opportunities 

or amenities, its chances of raising sufficient 

revenues are improved.  As an example, Kriesel 

pointed to the beach in Clearwater, Florida, 

where parking fees are quite high at $10 / day 

($1.50/ hour).  Kriesel explained that Clearwater 

can still attract sufficient demand at these high 

fees because it offers many unique advantages 

over other beaches in the Tampa area.  Not only 

does Clearwater offer shopping opportunities 

and other attractions, but it is closer to the 

Tampa area population than are other beaches. 

3. Although the retreat policy was found to be 

financially feasible for Jekyll Island, beach 

retreat is less likely to be financially feasible 

in other locations. This is the case because 

additional financing would be needed in order 

to compensate landowners for the value of the 

land abandoned under the retreat policy.  As was 

pointed out earlier, on Jekyll Island all of the land 

is owned by the states, so the locality does not 

need to compensate homeowners for the land 

lost.  Additionally, Kriesel pointed out that the 

housing on Jekyll Island tends to be lower value 

and lower density than development in other 

beachfront locations.  For example, they found 

that the financial feasibility of a retreat policy on 

Tybee Island, Ga., is borderline.

4.  Kriesel concluded that, while the results of the 

benefit-cost analysis show that both the beach 

retreat and beach nourishment alternatives would 

generate benefit to society in excess of costs, it is 

unlikely that a beach locality could pay the all 

the costs of either type of project from its own 

general revenues. He explained that, in order 

for general revenue financing to work, a beach 

locality would likely require cost-sharing support 
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from the state and/or federal government.  Yet, 

obtaining cost-sharing from higher levels of 

government for beach nourishment projects is 

often difficult.

Study Two:  Examining the Effects of Shoreline 
Stabilization and Beach Nourishment on 
Property Values in Beachfront Communities

The second study presented by Kriesel examined 

the economic consequences of implementing beach 

management options, such as shoreline stabilization 

or beach nourishment, for entire coastal communities 

as well as for the individual beachfront property 

owners.  Data from ten Atlantic and Gulf of Mexico 

coastal counties were used in a hedonic price model 

to examine the effects of different beach management 

options on property values for beachfront properties as 

well as properties several rows inland. 

Hedonic price analysis is a type of regression 

analysis that estimates the individual effects that 

different property attributes have on housing prices.  

Property attributes considered in this study included, 

flooding and erosion risk, the presence of shoreline 

stabilization, the presence of a beach nourishment 

project, the distance of the house from the shore and 

structural characteristics of the house itself, including 

age of house, house size, parcel size, and compliance 

with FEMA building codes.

By isolating the effects of flooding and erosion 

risk on property values, the hedonic price model can 

be used to predict how property prices will change in 

response to a shoreline protection project.  In the study 

results presented by Kriesel, price effects were examined 

for both beachfront properties and properties situated 

one or more rows back from the shoreline.   

Results of the Hedonic Price Analysis
Kriesel reported the results of the hedonic price 

analysis conducted for the 10 coastal counties in the 

southeast.  He also presented results from similar analyses 

conducted for coastal counties in other regions of the 

United States as part of a Heinz Center report (The 

Evaluation of Erosion Hazards.  Washington: The Heinz 

Center, 2000.  Copy available at www.heinzctr.org).   

Erosion Risk
The results of the hedonic price analyses conducted 

for coastal counties in all four regions of the country 

indicated that housing prices are very responsive to 

erosion protection.  In the model, geological time (or 

“geotime”) was the variable used to measure degrees 

of erosion protection.  Geotime is a measure of the 

number of years left until the entire beach area that 

currently separates a property from the water’s edge 

erodes away.  A greater level of erosion protection will 

result in a higher estimate of geotime for a property.   In 

the analyses conducted for all four regions of the U.S., 

the geotime variable was found to have a statistically 

significant, positive effect on housing prices, indicating 

that housing prices will increase with increasing levels 

of erosion protection.  Of the four regions, housing 

prices in the Pacific region exhibited the greatest 

responsiveness to erosion protection.  

Flooding Risk
Other variables describing coastal characteristics 

also proved to be statistically significant, such as the 

variable indicating the elevation of a property above 

the 99-year flood line.  This variable serves as a measure 

of the flood risk a property is subject to because the 

higher a property is situated above the 99-year flood 

line, the lower the likelihood of flooding.  Again, the 

results of the analyses in all four regions of the U.S. 

indicated that the elevation variable has a statistically 

significant, positive effect on housing prices.  

CBRA Area Restrictions on Flood Insurance 
Availability

One coastal characteristic that proved to have no 

significant impact on housing prices was the CBRA 

variable, a dummy variable indicating whether or not 

a property is located in a Coastal Barrier Resource 

Area (CBRA).  Under the Coastal Barrier Resources 

Act of 1982, a designated CBRA area may not receive 

any type of federal assistance that would encourage 

development in the area, including flood insurance 

under the National Flood Insurance Program (NFIP).  

Implications of Hedonic Price Analysis
The estimated hedonic price model was used 

to evaluate changes in the property prices of both 
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waterfront and inland properties in response to 

different beach management measures, including 

shoreline stabilization, beach nourishment, and the 

availability of flood insurance.  

Shoreline Stabilization
Kriesel reported that, while in some cases the 

value of beachfront properties were enhanced by 

the presence of shoreline stabilization; shoreline 

stabilization proved to have a negative effect on 

the price of properties located one or more rows 

back from the water’s edge.  With the construction 

of a shoreline stabilization project, property prices 

elsewhere in the beach community are diminished 

because the hard stabilization structures degrade the 

quality of the beach.

Kriesel explained that the degraded beach reduces 

property values within the community because part 

of the value of a house in the beach community is a 

premium consumers are willing to pay for the ease 

of access to the aesthetic and recreational amenities 

offered by the nearby beach.  When the quality of 

the beach is diminished, the value consumers place 

on access to the beach also declines.  This means 

that the premium consumers are willing to pay 

to purchase (or rent) a house in close proximity 

to the beach is reduced. Kriesel pointed out that 

the diminished, inland property values caused by 

shoreline stabilization are a negative externality; that 

is, a cost of shoreline stabilization that is not entirely 

borne by the beachfront property owners who benefit 

from the shore protection measure.  

To further demonstrate the price effect of beach 

amenities, Kriesel presented the results of an analysis 

in which 15 beach communities were divided into 

two categories.  One category included beaches that 

offered amenities conducive to supporting beach-

related tourism and recreation (the “favorable” 

beaches).  The second category included “ordinary” 

beaches, which did not offer any notable amenities 

that would encourage tourism or recreation.5  For 

both categories, the price gradient illustrating how 

far inland the presence of the beach affects property 

values was compared.  For the “favorable” beaches, 

the price gradient reached many rows back from the 

shore and extended far inland into the community.  

On the other hand, the “ordinary” beach communities 

showed price bonuses only for properties right at the 

water’s edge; the price gradient did not extend to rows 

further inland.   

Kriesel explained this means that, in beach 

communities where the beach offers amenities that 

contribute to property values throughout the beach 

community, a shoreline stabilization project that 

degrades the beach will cost the community in the 

form of diminished, inland property values.

Furthermore, even properties along the shorefront 

may experience a reduction in value due to the presence 

of shoreline stabilization measures, depending upon 

how many shoreline stabilization projects exist 

within the community. If a waterfront property is 

the only property in the community protected by 

shoreline stabilization, its value will be enhanced due 

to the erosion protection provided by the stabilization 

structure.  If however, the same waterfront property 

were instead located in a community where 50% 

of all waterfront structures were also protected by 

stabilization structures, then the negative, cumulative 

effects of these many stabilization structures on beach 

quality will diminish waterfront property values 

enough to offset any potential gains from increased 

erosion protection.   

Beach Nourishment
Unlike shoreline stabilization, beach nourishment 

projects do not diminish property values in the 

beach community.  With beach nourishment, not 

only do waterfront properties benefit from the 

additional protection afforded by a wider beach, but 

both waterfront and inland properties benefit from 

2 0   A D D R E S S I N G E C O N O M I C C O N S I D E R A T I O N S I N S H O R E L I N E P R O T E C T I O N

5Assessments of these 15 beaches were based on the evaluations provided in the book, American’s Best Beaches by Dr. Stephen Leatherman 
(Florida International University Press, 1998).



the additional recreational and aesthetic amenities 

offered by a nourished beach.  Estimates produced 

by the model indicated that a beach nourishment 

project would enhance property values, both along 

the waterfront as well as inland.  Kriesel concluded 

that if communities only consider the benefits of 

beach nourishment for waterfront properties, they 

may be underestimating the full benefits of the 

project as well as their own ability to pay for the beach 

nourishment project. 

Comparing the Property Price Effects of 
Shoreline Stabilization and Beach Nourishment

Kriesel summarized the results of the comparison 

between shoreline stabilization and beach nourishment 

as alternative shoreline management measures by 

stating that “…the best of all worlds is to have a stable 

shoreline.  Lacking that, is to have beach nourishment.  

The worst of all worlds is to have a degraded beach in 

the presence of stabilization structures everywhere 

else but on your property.”  

While property owners in coastal communities 

have significant incentives to preserve their beach 

front out of financial self-interest, the shoreline 

management measure selected will affect property 

prices both at the waterfront and inland.  Seawalls can 

create negative externalities by degrading the beach 

and reducing inland property values.  

Beach nourishment can create positive externalities 

by enhancing the beach and increasing property values 

throughout the community.  A beach nourishment 

project, however, requires periodic renourishment 

and can be quite costly.  Kriesel pointed out that 

a third alternative available to communities is to 

exercise eminent domain and buy out those properties 

that are closest to the waterfront and most vulnerable 

to erosion.  He suggests that industrial revenue bonds 

could be used to finance the property buyouts.  The 

industrial revenue bonds would then be paid for by 

the expected increase in future property tax revenues 

as property values in the coastal community increase 

after the relocation effort expands and enhances the 

existing beach.

Flood Insurance 
In the hedonic price model, the CBRA variable was 

used to indicate whether or not a property is located 

in a Coastal Barrier Resource Area.  Because properties 

located in a CBRA area are not eligible to participate 

in the National Flood Insurance Program (NFIP), the 

CBRA variable can be interpreted as a proxy variable 

that evaluates what effect the availability of flood 

insurance might have on property values.  The CBRA 

variable proved to have no, statistically significant 

effect on housing prices.  This result suggests that the 

availability of flood insurance does not significantly 

affect property values in beachfront communities.  

As further evidence supporting this finding, Kriesel 

described the results of another study conducted for 

the Heinz Center (The Evaluation of Erosion Hazards.  

Washington: The Heinz Center, 2000.  Copy available 

at www.heinzctr.org) which evaluated the reasons 

behind property owners’ decisions to participate 

in NFIP.  Of the communities surveyed for the 

study, the overall participation rate in the NFIP was 

about 50%.  After subtracting out the number of 

property owners that are compelled to participate 

because of mortgage requirements, however, the rate 

of “voluntary” participation was only 8%.  

Kriesel suggested two reasons for the limited 

participation in the NFIP.  Coverage under the NFIP 

is capped at $250,000, a small proportion of many of 

the high value beachfront properties.  Additionally, 

he pointed out that in wealthy communities such as 

St. Simon Island, many properties are purchased with 

cash, exempting the new owners from any mortgage 

requirements to participate in the NFIP.  Kriesel 

concluded that, for the region examined in the study, 

“…flood insurance is an ineffective policy tool when 

it comes to policies for trying to promote better 

beaches.”  
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WHAT ARE THE MAINTENANCE, MANAGEMENT AND EMERGENCY COSTS                                       
 ASSOCIATED WITH BEACH NOURISHMENT PROJECTS?

Linda Lent, Chrysalis Consulting LLC

SUMMARY:  In her presentation, Ms. Lent first 

addressed the question:  What are the maintenance, 

management and emergency costs associated with 

beach nourishment projects?  In the second part of 

her presentation, Lent described her current work on 

a study examining the negative effects of beach erosion 

on tourism at Waikiki Beach on Oahu Island, Hawaii, 

and the resulting economic impacts on the federal 

economy.

PRESENTATION:
Ms. Lent began her presentation with a discussion 

of factors that determine the beach maintenance, 

management and emergency costs faced by local 

governments.

Beach-related Maintenance, Management and 
Emergency Costs

Defining Maintenance, Management and 
Emergency Costs 

When evaluating the maintenance, management and 

emergency costs associated with a beach nourishment 

project, Lent pointed out that several questions must be 

asked, including:

• What costs are considered to be maintenance, 

management and emergency costs?

• Is the setting of the project urban, rural or in-

between?

• How is the beach used, e.g. for swimming, 

surfing, fishing, boating and / or other purposes?  

What types of structures are needed to support 

the beach uses?  

• What are the characteristics of the beach users, 

i.e. are there many day visitors, overnight visitors 

and / or international visitors?

She explained that beach maintenance can refer 

to any number of types of costs, including lifeguards, 

police, parking facilities, bathhouses, access baths, 

cleanup, landscaping and guardianship of the sand.  

Management could refer to both the framework of 

immediate beach maintenance activities and the 

decision framework for shoreline development, which 

might extend well beyond the beach nourishment 

project, for example, the management costs of a coastal 

zone management agency.  

Lent defined emergency costs as costs that would 

be prevented by a nourishment project, such as the 



costs of emergency evacuations.  Emergency costs 

might also include those costs incurred to maintain 

a project.  

Additionally, Lent points out that the term “beach 

nourishment” can refer to different types of projects. 

If the only type of beach nourishment projects 

considered are those designed primarily to protect 

structures, then many other types of projects are 

excluded, including many smaller scale nourishment 

projects under consideration or ongoing by state and 

local interests in Delaware, Florida, California, Hawaii 

and other areas.  

Examples of Maintenance, Management and 
Emergency Costs 

After discussing possible definitions of the terms 

“maintenance, management and emergency costs”, 

Lent presented examples of beach-related costs she has 

collected for prior projects. 

Lent pointed out that localities can only provide 

data for costs they have kept track of. Additionally, 

they are often only able to provide their cost data in 

the exact format that was used to collect the data.  This 

often requires much work on the part of the researcher 

to understand and break out the different types of costs 

that might be lumped together in a single category.  For 

example, she pointed to cost data provided by the City 

of Virginia Beach, which was classified as “spending 

on tourism”.  After breaking down this single cost 

category into its components, she found it included a 

wide range of different types of costs, including $6.7M 

spent on convention and visitor development, $5.7M 

on tourism-related capital improvements, $2.9M on 

salaries for police and emergency services and $3.4 

M on equipment for emergency services and resort, 

parking and beach maintenance.  

Lent also described beach maintenance costs 

in the state of Delaware.  She reported that the 

state spends $2M annually on renourishment of its 

beaches, not for storm protection, but to provide 

adequate amounts of sandy beaches for recreational 

use by tourists. She reported the direct annual budget 

costs (in 1998 dollars) faced by two, differently sized 

communities in Delaware.  Fenwick, a smaller town 

including approximately 4,000 feet of beachfront, spent 

$56,000 for lifeguards and $289,000 for police.  The 

larger community of Rehoboth includes 8,100 feet of 

beach and spent $206,000 for lifeguards,  $235,000 on 

parking management, $50,000 on comfort stations and 

$1.1 million on police services. For both communities, 

estimates of spending on police include police services 

for the entire community, not just for the beach area.  

Although it was not possible to separate out just the 

beach-related police costs, Lent pointed out that the 

majority of the population in both communities are 

seasonal tourists with only a few inhabitants requiring 

year round police services.

A third example of beach maintenance costs 

provided by Lent came from a project in Ocean City, 

MD.  The Ocean City project is currently renourished 

periodically at a total annual cost of $4M, with half of 

the total paid by the state and the other half paid by the 

federal government.  Lent mentioned that estimates have 

been made of the storm damages avoided by the Ocean 

City project.  Specifically, the project is estimated to have 

prevented $98M worth of damages in the January ’92 

storm, $70M of damages in the December ’92 storm 

and $46M of damages from storms in 1998.  Lent added, 

however, that these damages avoided estimates have 

been questioned because they require establishing a 

speculative baseline describing damages that would have 

occurred in each of these storms, had the project not 

been present.

Lent also discussed the availability of data on beach-

related emergency costs, specifically describing her 

work with the Federal Emergency Management Agency 

(FEMA) records of disaster assistance payments.  FEMA 

has maintained records of disaster assistance payments 

using a cumbersome accounting system which has 

changed over the years.  As a result, the data contain 

errors and inconsistencies that make it difficult to 

interpret, particularly for time series evaluations.  Lent 

was hired by FEMA to improve its records of disaster 

assistance payments. While improvements were made to 

several years worth of data, Lent explains that the project 

was ultimately interrupted due to lack of funding and 
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much of the FEMA data remains difficult to use as a 

source of information on federal emergency costs.  

Factors Affecting Beach-related Maintenance, 
Management and Emergency Costs

Lent summarizes her findings about beach 

nourishment maintenance, management and emergency 

costs with the following four points, displayed on the 

final slide in her presentation:

• There are different shorelines and conditions in 

coastal areas

• There are different kinds of nourishment

• There is a lack of data caused by the decentralization/

nonstandard methods of conducting shoreline 

maintenance and management and related 

accounting

• There are problems with the emergency data on 

federal expenditures and NFIP claims related 

to the highly centralized management of those 

functions.

Considering Beach Nourishment Needs in 
Waikiki, Hawaii

In the second half of her presentation, Lent 

described her current work on a project examining the 

negative effects of beach erosion on tourism at Waikiki 

Beach on Oahu Island, Hawaii, and the resulting 

economic impacts on the federal economy.  

Lent explained that net economic benefits to the 

U.S. economy are created by visitors to Waikiki who 

would have otherwise not vacationed in the U.S. if 

visiting Hawaii were not an option.  Specifically, two 

types of visitors to Hawaii contribute new spending to 

the U.S. economy:  1) international tourists that would 

otherwise not visit the United States if they did not visit 

Hawaii, and 2) American tourists that would otherwise 

travel to an international destination if they did not 

visit Hawaii.  

Evaluating the Economic Impacts of Tourism at 
Waikiki

In order to calculate the annual direct and indirect 

economic impacts of tourism in Waikiki on the US 

economy, Lent conservatively assumes that only those 

visitors from the eastern half of the United States would 

choose to travel internationally if not visiting Hawaii.  

She argues that because visitors from the eastern U.S. 

must pay higher travel costs to reach Hawaii than do 

visitors from the west, they are more likely to travel to 

an international destination as an alternative to visiting 

Hawaii.  

To estimate the annual federal net benefit of 

tourism in Waikiki, Lent used existing tourism data 

from Hawaii’s Department of Business, Economic 

Development and Tourism (DBEDT) along with 

the results of an input-output analysis conducted 

by the University of Hawaii.  She estimated that 

Waikiki’s beaches contribute an annual net direct and 

indirect benefit to the U.S. economy of approximately 

$3B (in 1998$s). An additional $1.6 B direct and 

indirect spending results from U.S. West visitors, who 

are assumed (conservatively) to select destinations 

elsewhere within the U.S. 

These estimated impacts indicate that tourist 

expenditures at Waikiki contribute significantly to 

the federal economy. Yet, several measures of tourist 

activity show a significant decline in the rate of growth 

in tourist activity at Hawaii and the Island of Oahu, in 

particular through the 1990s.  Three different statistics 

demonstrate this slowed growth in tourist activity: 

• While the annual number of international tourist 

arrivals grew by 57% worldwide through the 

1990s, international tourist arrivals in Hawaii 

rose by only 0.3% over the same period of time.

• Beach hotels generally hope to achieve a 

minimum occupancy rate of 85%.  In 1999, the 

occupancy rate of hotels in Hawaii (71.08%) 

and, in particular Oahu (71.1%), fell short of the 

desired 85% goal.  

• In 1999, the average hotel room rate in Oahu 

was well below the average room rates in other 

Hawaiian Islands. The revenue per available 

room on Oahu (i.e. the occupancy rate multiplied 

by the average room rate) also fell short of the 

average revenue per available room on three 

other Hawaiian Islands.  
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Assessing the Costs of Decreasing Tourism 
Caused by Beach Erosion In Waikiki

Lent explained that one factor contributing to the 

decline in tourism on the Island of Oahu is the severe 

erosion of Waikiki’s beaches.  The eroding beaches have 

created crowded conditions, with as little as 4 ft2 of 

beach area per lodging unit.  

In order to determine the contribution of beach 

erosion to the slowed growth in tourism activity and 

revenues at Waikiki, Lent used information provided 

by statewide visitor satisfaction surveys.  Based on 

these survey results, Lent estimated the number of 

tourists that indicated they would not revisit Hawaii 

and cited crowded conditions as the primary reason 

for their decision.  Lent explained that most of the 

crowding in Waikiki is on the beach, rather than 

elsewhere in the community, making it likely that the 

crowded conditions survey subjects experienced were 

attributable to the eroding beaches.  She found that, 

statewide, 3.6% of visitors chose not to return because 

of crowding.

To calculate the total economic losses to the national 

economy resulting from the erosion of Waikiki Beach, 

Lent reduced the $3B estimated net economic impact 

of tourism at Waikiki by 3.6%, the percent of visitors 

choosing not to return due to crowded conditions.  

Lent estimated a loss of $108.1B in net federal benefits 

as a result of crowding on Waikiki Beach.  

Concluding Note:  Study Limitations
Lent concluded her discussion by pointing to 

limitations of the study methods.  Lent explained that 

on-site surveys of Waikiki visitors were not conducted 

for the study.  As a result, the study lacked first-

hand information about factors influencing tourists 

choosing not to visit or revisit Waikiki Beach.  In the 

absence of this first-hand information, Lent chose to 

conservatively assume that only tourists traveling from 

the eastern half of the United States would choose 

to travel internationally, if not visiting Waikiki.  In 

actuality, Lent pointed out that it is likely even travelers 

coming from the Western half of the United States 

would choose to travel to an international destination, 

if not visiting Hawaii.

RELATED PAPERS:  
“A Preliminary Estimate of the Regional and Federal 

Economic Benefits of Nourishment at Waikiki 

Beach” will be published in the upcoming 

proceedings of the California and the World 

Ocean ’02 being published by the Coastal Zone 

Foundation, 21000 Butts Canyon road, Middletown, 

Ca.  95461 and also made available on http://www.

ChrysalisConsultingllc.com
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HOW DO DAMAGES PREVENTED BY SHORE PROTECTION PROJECTS AFFECT HOUSING VALUES?     
William Stronge, PhD., Florida Atlantic University

SUMMARY:  In his presentation, Dr. Stronge described 

studies he conducted for four different beach 

communities evaluating the effects of beach nourishment 

on property values within the communities. 

PRESENTATION: 
Dr. Stronge began his presentation by explaining 

that most of his research is oriented towards addressing 

questions that coastal communities face when 

considering beach nourishment.  The local community 

is often faced with paying some or all of the costs of a 

beach nourishment project, so one key question is how 

the community will raise the needed funding.

As a basis for determining how funding responsibility 

should be distributed among local taxpayers, Stronge 

addressed the question of how to measure the economic 

benefits of a beach nourishment project.  He described 

three studies he conducted to examine the effects of 

beach nourishment projects on three different coastal 

communities in Florida.  

Captiva Island 
Stronge first described his work on Captiva, Island.  

He explained that, at the time his work with Captiva 

Island began in (1986), local residents of Captiva 

were unable to reach an agreement over how to 
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collect the funds needed to finance the local cost-share 

requirement for a beach nourishment project.  

Stronge explained that the diverse mix of properties 

and residents that inhabit the island contributed to 

the difficulties in determining how the costs would 

be shared.  The northern section of Captiva is a 

resort area where a 2-mile segment of beach was 

previously nourished in 1982 using private funds.  

Southern Captiva is home to high-value, million dollar 

homes, while central Captiva is inhabited primarily by 

moderate income residents.  

Evaluating the Effects of Beach Nourishment on 
Captiva Island Real Estate Prices 

The objective of Stronge’s work on Captiva Island was 

to examine how the beach nourishment project affected 

real estate prices on Captiva.  Using property value data 

from the period of 1980 – 1989, Stronge calculated the 

average rate of property value appreciation on Captiva 

Island.  Then, he similarly calculated the average rate 

of property value appreciation for a group of similar, 

nearby barrier islands to establish a “background” 

rate.  He used this background rate of property value 

appreciation as a basis for comparison with property 

price changes on Captiva Island. Since none of the 

islands in the “background” group had nourishment 

projects, this comparison effectively controlled for 

all factors influencing property prices, other than the 

presence of a beach nourishment project. 

Stronge compared Captiva’s rate of property 

appreciation with the background rate of property 

appreciation for time periods before and after the 

construction of a beach nourishment project.  During 

the period from 1984-’85, Stronge found that the rate 

of appreciate of property values fell far short of the 

background rate.  It was during this period of time 

when the community of Captiva was at a gridlock in 

trying to determine how to raise the necessary revenues 

for the beach nourishment project. Individual property 

owners were beginning to construct stabilization 

structures and Captiva was generally perceived as 

having an eroding beach.  

During the period of 1986-’88, a new board was 

elected for Captiva’s local taxing authority and an 

agreement was reached over the appropriate taxation 

formula for raising the needed revenues and the beach 

nourishment project was funded and undertaken.  

During this period of time, Captiva’s rate of property 

value appreciation far exceeded the background rate.  

Then, from 1989 –’91, after the nourishment project 

was completed, the rate of property value appreciation 

on Captiva returned to the average background rate 

observed on nearby islands.  

Based on this evaluation of property value 

appreciation on Captiva, Stronge concluded that the 

property market on Captiva “…anticipates that people 

who are buying property are betting on the future… 

and that as a divided island begins to come together 

and begins to plan to move ahead with a project, 

property values begin to rise in anticipation of the 

project going in.”  

Comparing Property Price Appreciation with 
Recreation and Storm Damage Reduction 
Benefits of Beach Nourishment

Stronge then compared the findings of the 

property appreciation analysis with estimates of the 

total recreation and storm damage reduction benefits 

attributed to a beach nourishment project on Captiva.6  

He pointed out that, in an efficient market setting, the 

increase in property values observed in his analysis 

of property price appreciation on Captiva, should 

reflect the amount of the estimated storm damage and 

recreation benefits as they are capitalized into property 

values.  Instead, he found that property price increases 

due to the project on Captiva Island were more than 

two time greater than the price increases predicted 

by estimates of storm damage and recreation (NED) 

benefits.
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Stronge offered several reasons for the differing 

rates of property price increases.  He explained that 

the amount of the actual property price increases 

on Captiva reflected an expectation that the beach 

nourishment project would be maintained in the 

future, whereas the estimates of recreation and storm 

damage benefits were made only for the life of the 

initial project, assuming no future renourishment.  

Also, Stronge pointed out that the increase in 

actual property values reflected buyers’ valuations of 

many different types of benefits associated with beach 

nourishment.  While he only estimated the recreation 

and storm damage reduction benefits of a project, 

property owners would also value the protection a 

beach nourishment projects affords to the one, main 

road on the island that provides emergency services 

quick access to many of the houses.  These other benefit 

categories would be reflected in property prices, but 

not included in Stronge’s estimates of the benefits of a 

beach nourishment project on Captiva.  

Finally, Stronge argued that the beach itself is 

a type of “visible infrastructure” that plays a role in 

forming people’s perceptions of the quality of other 

“invisible” infrastructure in the community, such as 

the quality of the water, the sewage system, or public 

services.  He explained that, “Real estate investors.. look 

toward visible signs of whether a community has its 

act together or not.”   He argued that if a community’s 

beach is badly eroded, buyers will wonder,  “What’s 

the quality of the other types of infrastructure there 

that you won’t see, if a community is going to allow 

the crown jewel to deteriorate?”  This means that 

a beach nourishment project further contributed 

to the appreciation of Captiva’s property prices by 

providing desirable “visible infrastructure”, a benefit of 

beach nourishment that was not captured in Stronge’s 

estimates of recreation and storm damage reduction 

benefits.

Anna Maria Island
The second study described by Stronge involved an 

assessment of the benefits of a federal beach nourishment 

project constructed by the Corps on Anna Maria Island.  

Again, Stronge evaluated the rate of appreciation of 

beachfront property values on Anna Maria Island 

before, during and after the construction of the beach 

nourishment project.  Prior to the project, he found 

that beachfront property values on Anna Maria Island 

were declining.  During the period between the time the 

project was agreed upon and that date that the project 

was completed, beachfront property values appreciated 

substantially.  After the project was completed, property 

prices continued to increase, but by a much smaller 

amount than the increases observed during the period 

of project construction.  

Stronge then examined the rate of property value 

appreciation for properties on Anna Maria Island 

that were within walking distance of the beach, but 

not located in the first row of properties along the 

beachfront. These properties showed the same tendency 

as the beachfront properties to experience their greatest 

increase in value during project construction, further 

suggesting that the market is responding most to 

the expectation of a project.  Even properties further 

inland and not in walking distance of the beach, tended 

to exhibit a more dramatic increase in property values 

prior to completion of the project.     

Broward County
In a third study completed for Broward County, 

Florida, Stronge conducted a type of matched real estate 

study in which he compared the value of properties 

on several barrier islands running along the coast of 

Broward County, with properties along the area of 

Broward County that falls between the intracoastal 

waterways and U.S. Highway 1, which he referred to 

as “bay front” properties.  Although many of the bay 

front properties were adjacent to the waterway, none 

were beachfront.  This meant that the comparison of 

property values for bay front properties with barrier 

island property values helped isolate the effect that the 

presence of a beach has on property values.  Stronge 

describes this additional value added by the beach as 

the “barrier island premium”.

Stronge evaluated barrier island and bay front 

property values using property appraisers’ assessments, 
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expressed in dollars per square foot ($/ft2).  He found 

that a small premium was attributable to the barrier 

island for some types of beachfront properties.  For 

example, single family homes on the barrier island were 

valued $15/ft2 higher than bay front properties, due to 

presence of a beach on the barrier island.  The size of 

this premium is relatively small, particularly for high 

value properties. For example, for a multi-million dollar 

property, the $15/ft2 premium ascribed to the presence 

of a beach is dwarfed by the total property value.   

For apartments and commercial properties, Stronge 

found no barrier island premium.  He suggested that 

both types of properties are used by working residents 

of Broward County.  Since there are difficulties traveling 

over the bridge connecting the barrier islands with the 

rest of Broward County, Stronge pointed out that for 

workers, these additional transportation costs would 

likely offset any premium attributable to the beach. 

Del Ray 
Stronge briefly described a fourth study in which 

he examined the impact of beach nourishment in 

one coastal city, Delray Beach, Florida, on property 

values within both Delray and in coastal communities 

adjacent to Delray.  He explained that the sand replaced 

by a nourishment project in Delray is eventually 

redistributed along the coastline.  This means 

that adjacent communities may also benefit from 

a nourishment project in Delray as some of the 

replenished sand eventually moves onto their beaches.  

He found that, while the nourishment project had the 

greatest impact on property values in Delray, it also 

contributed positively to property values in adjacent 

communities.   

CONCLUSIONS

Stronge concluded his presentation by using the 

results of the four studies he described in a type of “back 

of the envelope” calculation to determine the statewide 

effects of beaches on property values.  Specifically, he 

estimated that percentage of property price appreciation 

due to the presence of a beach was 35% on Captiva, 20% 

on Anna Maria, 18% for Broward County and 20% for 

Delray Beach. He averaged the percentages for these four 

counties, finding that, on average, approximately 25% 

of property value appreciation was attributable to the 

presence of a beach.  Then, he applied this percentage 

to all coastal properties to arrive at a quick-and-dirty 

estimate that $21.3 billion of Florida’s property values 

are due to its beaches.  

Additionally, by capitalizing the recreation benefits 

enjoyed by individuals that do not reside in nearby, 

inland properties, Stronge estimated that the presence 

of a beach adds $6.2 billion to the value of non-coastal 

properties.  Adding together the estimated contribution 

of beaches to coastal and non-coastal property values, 

he concludes that beaches add $27.5 billion to Florida 

property values.   He suggested that this amount could 

then be multiplied by property tax rates to determine 

the additional amount of property tax revenue received 

by localities as a result of the price appreciation. 

As a final point, Stronge stated that the primary 

beneficiary of property revenues generated by beaches 

is Florida’s school systems.  Since relatively few students 

in the public school system reside in coastal properties, 

these properties are large, net contributors to the local 

tax bases.  Stronge explained that this means in order for 

a local community to use property tax revenues to pay 

for a nourishment project, it would likely have to divert 

these funds from the state’s education system.   He 

argued that, since education “...is a number one priority 

to voters”, diversion of education funds to support a 

beach nourishment project is not likely to happen.   

Concluding Note on Beach Nourishment 
Funding Sources

In response to a question from the audience about 

alternative sources of funding local governments 

might draw on to finance a beach nourishment 

project, Stronge described the following funding 

sources used by the four communities he studied:

• Captiva – used a special assessment tax,

• Anna Maria – relied on tourist taxes,

• Broward – implemented a type of tiered 

property tax,

• Delray Beach – like Anna Maria, relied on 

tourist taxes.

     P R E S E N T A T I O N  S Y N O P S E S    2 9  





The July, 2002 workshop, “Addressing Economic 

Considerations in Shoreline Protection” created a 

forum to identify key issues for the National Shoreline 

Management Study through a discussion of economic 

and financial considerations associated with shoreline 

change and protection.  

One objective of the National Shoreline 

Management Study is to determine the extent and 

cause of shoreline erosion along the nation’s coasts 

and to assess the economic and environmental impacts 

of that erosion.  Accordingly, the workshop brought 

together researchers and practitioners to examine 

economic and financial issues related to shoreline 

erosion and management.  Additionally, workgroups 

discussed the presentations and other issues pertaining 

to the economics of shoreline protection.   

The questions and ideas raised in the presentations 

and subsequent workgroup discussions suggest five key 

issues that should be addressed in the NSMS.  

1.  Identifying the nation’s shoreline management 

goals.

2.  Identifying appropriate analytical approaches 

and criteria for evaluating the economic and 

environmental consequences of shoreline erosion 

and shoreline management measures.

3.  Understanding how existing federal, state and 

local policies affect private and public shoreline 

use decisions.

4.  Addressing empirical issues.

5.  Addressing financial feasibility issues.

Issue One:  Identifying shoreline management 
goals.

Effective shoreline management requires 

understanding both federal and local shoreline 

management goals; a point made by one workgroup 

participant who stated, “The ‘best’ way to influence the 

coastal zone depends on (the nation’s) ‘vision’ for the 

coast.7”  

Choosing Between Tradeoffs
Defining a national “vision” for the coast means 

identifying shoreline management goals at Federal, 

state and local levels and understanding how they relate 

to one another.  A national vision for the coast provides 

a basis for making choices between the tradeoffs that 

arise from both coastal and inland water resource 

management decisions at the local, state and Federal 

levels.  For example, the use of shoreline stabilization 

structures, particularly along the East Coast of the US 

to protect the growing industrial sector from storm 

damages, has created new shoreline erosion problems 

by interrupting the natural flow of sediment along 

the coast. (See presentation by Chesnutt)   Similarly, 

dredging to clear navigation channels, particularly 

in the Gulf Coast region has created a problem of 

dredge material disposal.  Dam construction in the 

West also created sediment management problems 

as sediments accumulate behind dams, causing sand 

deficits downstream and along the coast.
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In all three cases, tradeoffs occurred as historical 

measures taken to enhance economic productivity (i.e. 

shoreline stabilization, navigation channel dredging and 

hydropower dam construction) created new sediment 

management or coastal erosion problems that diminish 

the current-day and future ability of the shoreline to 

provide economic and environmental services.   

Decision makers face choices between these 

types of tradeoffs when formulating future shoreline 

management plans and evaluating the performance of 

existing programs.   Making such choices requires an 

understanding of the nation’s shoreline management 

goals and priorities.  

Attaining Consistency Across Shoreline 
Management Programs and Planning Criteria

Workshop participants also pointed out that a clear 

definition of the nation’s vision for its shorelines is 

needed to ensure that shoreline management goals are 

consistent across all federal agencies and all levels of 

government. One workgroup member pointed out that 

shoreline management activities often fail to produce 

the desired outcome, or conflict with other programs 

because “…priorities for shoreline use vary between 

federal, state and local interests.” Shoreline management 

goals can also vary among different agencies at the 

federal level.  

In the absence of a commonly shared understanding 

of the nation’s goals and priorities, each agency or 

entity involved in shoreline management will develop 

its own vision for the shoreline according to its 

particular charge or responsibilities. These differing 

interpretations of the nation’s shoreline management 

goals and priorities can lead to planning criteria and 

projects that work at cross purposes.  

Recommendations for the NSMS
The National Shoreline Management Study presents 

an opportunity to identify the Federal, state and local 

goals and priorities that comprise the nation’s “vision” 

for the shoreline.   A clear statement of this vision will 

provide a basis for making choices between tradeoffs 

across shoreline management goals and will provide a 

common baseline against which all agencies and levels 

of government can calibrate their planning criteria 

and shoreline management programs.  The following 

questions, which were raised during workgroup 

discussions, should be addressed when considering the 

nation’s vision for the shoreline, including:

1.  Why should the Federal government be involved 

in shoreline management?

2.  To what extent should the Federal government 

be involved?

3.  Should the level of federal involvement be the 

same across all type of shoreline management 

projects?

4.  What are state and local roles in shoreline 

management?

Issue Two:  Identifying appropriate analytical 
approaches and criteria for evaluating the 
economic and environmental consequences of 
shoreline erosion and shoreline management 
measures.  

The NSMS also provides an opportunity to ensure 

that the planning procedures and criteria used by 

water resource management agencies adequately reflect 

the Federal, state and local “vision” for the nation’s 

shoreline. Differences in analytical assumptions or 

criteria can alter the results of analyses that inform 

decisions. 

For example, on Captiva Island, the estimated 

benefits of a beach nourishment project as measured 

by property price appreciation were more than two 

times greater than the NED benefit estimates. (See 

presentation by Stronge) Another example is the 

differences between the two storm damage reduction 

and recreation planning criteria, “National Economic 

Development” (NED) and “Regional Economic 

Development” (RED), used by the Corps to evaluate the 

economic effects of a shoreline protection project.  The 

NED criterion measures the benefits of a project for the 

national economy as a whole, regardless of where the 

benefits accrue within the nation.  In comparison, the 

RED criterion provides a better assessment of the local 

or regional economic impacts of a beach protection 

project. (See Robinson presentation)
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Updating Planning Criteria to Reflect     
Current-day Goals

Many of the questions and ideas raised by the 

workgroup participants suggest that the criteria and 

planning approaches used for shoreline management 

decision-making may not fully reflect current-day 

goals and objectives.   For example, several workgroup 

participants commented on the need for better measures 

of the environmental consequences of shore protection.  

One participant suggested accounting for the benefits 

of environmental damages avoided as the result of 

the coastal storm damage protection afforded by a 

shore protection project. Such benefits might include 

avoided contamination from damaged septic systems, 

chemical spills or toxic debris released from destroyed 

telephone boxes. Another participant suggested that a 

better understanding is needed of the environmental 

benefits of beach nourishment, such as the creation of 

piping plover habitat and sea turtle nesting habitat.

A second goal of shoreline management decision-

making discussed by workgroup participants is that 

of achieving a fair or equitable distribution of the 

costs of shoreline protection across different levels 

of government and between the private and public 

sector.  One participant expressed concern that the 

Federal government would be a “free-rider” if all the 

costs of shore protection were borne by state and local 

governments or the private sector. In this case, the 

nation as a whole would enjoy the benefits of shoreline 

protection, while the federal government would pay 

none of the costs.  Another participant suggested 

obtaining more information about how the benefits of 

shoreline protection are distributed as they accrue to 

Federal, state and local levels of government as a basis 

for determining appropriate cost-sharing arrangements.

Other goals identified by workgroup participants 

as insufficiently represented in current-day shoreline 

management planning included addressing public 

safety concerns and ensuring public access to beaches

Recommendations for the NSMS
In general, workgroup participants recommended 

that the NSMS be used as an opportunity to review 

and, where needed, improve shoreline management 

planning tools and criteria to better reflect the 

economic, environmental and social consequences of 

shoreline change.  

The NSMS also provides an opportunity to 

determine whether or not consistent decision-making 

criteria are used by the many different federal, state and 

local agencies involved in shoreline management.  For 

example, FEMA (now the Department of Homeland 

Security) and the Corps have different perspectives 

relative to damages included from flooding or coastal 

storms.  FEMA’s perspective is insurance program-

related and what damages are covered under that 

program whereas the Corps considers all damages.  

In such situations where agencies are using different 

criteria, they can end up making decisions that 

undermine each other’s shoreline protection efforts.

One specific charge of the NSMS is to make 

recommendations regarding the use of a systems 

approach to sand management, referred to as “regional 

sediment management” (RSM).  Regional sediment 

management (RSM) is a planning approach that 

recognizes both the natural, systematic movement of 

sand within a region, as well as the combined effects 

any Corps management actions on sand in both coastal 

and riverine systems.  RSM may provide the framework 

for a planning approach that coordinates planning 

across agencies and levels of government and refines 

planning criteria to better reflect national shoreline 

management goals.

Issue Three:  Understanding how existing      
federal, state and local policies affect private  
and public shoreline use decisions.

A host of Federal, state and local policies create 

incentives affecting both public and private shoreline 

use decisions.  Many of the workshop presentations 

examined the effects of such policies, including the 

National Flood Insurance Program (NFIP), the Coastal 

Barrier Resource Area Act (CBRA) and federal shoreline 

protection projects, on factors influencing private land 

use decisions, such as property values and development 

density.  
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Recommendations for the NSMS
The NSMS should provide a comprehensive 

inventory of federal, state and local policies that create 

incentives affecting public and private shoreline use 

decisions.  Such policies would include not only those 

specifically designed for shoreline management, but 

any others that may create incentives (or disincentives) 

for shoreline development, such as tax policies, Small 

Business Administration programs providing subsidized 

loans, or Stafford Act disaster assistance payments.

In addition to this inventory, the NSMS should also 

examine how the policies identified interact with each 

other and describe their combined effects on shoreline 

use decisions.

Workgroup participants posed questions that 

should be answered by the NSMS to provide a better 

understanding of the effects of federal, state and local 

policies on shoreline use decisions. One participant 

questioned whether some policies might have the 

unintended effect of penalizing localities that are 

already implementing desirable shoreline management 

measures, such as requiring setbacks and flood proofing 

of structures.  

Another participant suggested evaluating the 

effectiveness of existing programs to determine whether 

they accomplish their intended objectives.  

A third recommendation made by the workgroups 

was that the NSMS provide guidelines for coordinating 

the many policies and programs affecting the shoreline 

and its uses.

Issue Four:  Addressing Empirical Issues 
Both the speaker presentations and workgroup 

discussions raised empirical issues pertaining to the 

availability, quality and appropriate uses of existing data 

to support shoreline management decision making.  

Recommendations for the NSMS
The NSMS could facilitate effective collection 

of empirical data to support shoreline management 

decision-making by identifying specific data needs and 

recommending guidelines to ensure that primary data 

is collected in a useful format.  A survey of empirical 

data needs that are not currently met should be 

incorporated as part of the NSMS.  Also, the NSMS 

should consider the most useful format for collecting 

primary data, including beach maintenance costs, 

tourism numbers, beach related activities and revenue 

sources.  

Workgroup participants suggested that geographic 

information systems (GIS) may offer a particularly 

useful means of both cataloging and analyzing data.  One 

workgroup recommended developing a comprehensive 

GIS mapping of the nation’s coastline, including the 

following data layers:

• beach-related recreation uses

• physical characteristics of the shore 

• economic development indicators – including 

changes from 1970 to date and projected future 

changes.

• federal and non-federal spending on beach 

protection projects

• inventory of environmental resources

• commercial fishing enterprises

• man-made features impacting the shore, 

including dams, marinas, coastal structures, 

Federal navigation projects and ship traffic

• presence of NFIP coverage

• FEMA flood risk

• Coastal Zone Management Areas and Coastal 

Barrier Resource Areas

• building/zoning regulations state-by-state

• identifying locations for which studies on 

sedimentation and coastal processes are currently 

available

• illustration of the geographic distribution of 

benefits 

Workgroups provided several other suggestions for 

consideration in the NSMS as means of improving the 

base of empirical information available for shoreline 

management decision-making.  These suggestions 

included:

1.  improve the modeling of risk and uncertainty in 

the estimation of storm damages,
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2.  collect data needed to conduct post-storm 

analysis of damages and evaluate the performance 

of shore protection measures,  

3.  inventory the body of existing datasets available to 

researchers and provide metadata documentation 

and web access, and

4.  conduct additional surveys or conduct focus 

groups including different types of beach users 

to form a clearer understanding of their varying 

wants and needs.  

Issue Five:  Addressing Financial Feasibility 
Issues

One of the study charges of the NSMS is to 

make recommendations regarding appropriate levels of 

Federal and non-federal cost-sharing to finance shore 

protection activities. Fulfilling this charge requires 

determining what constitutes an appropriate distribution 

of costs across different levels of government and the 

private sector.  It also requires assessing the ability of 

localities to pay for their share of the costs of shore 

protection. An understanding of how the economic 

benefits and fiscal impacts of shore protection measures 

are distributed across government levels and the private 

sector provides information useful for answering both 

questions.

Some of the workshop presentations identified 

ways of measuring the fiscal impacts of beaches and 

shore protection at different levels of government, 

including the Federal, state and local share of tax 

revenues generated by beach related spending (See 

presentations by King, Kriesel and Stronge).  Also 

discussed were the effects of beaches and different 

types of beach management measures (i.e. shoreline 

stabilization, beach nourishment and flood insurance) 

on both waterfront and inland property prices. (See 

Kriesel and Stronge presentations).

Recommendations for the NSMS
In order to fulfill its charge of recommending cost-

sharing arrangements for shore protection activities, 

the NSMS should consider what criteria would serve 

as the best basis for determining the appropriate local, 

state, Federal and private sector share of costs.  One 

criterion for consideration is a measure of how the 

benefits of shore protection are distributed across 

different levels of government. 

The study should also identify what factors enhance 

or inhibit localities’ capacity to pay for shore protection. 

A survey of the different financing mechanisms available 

to state or local governments to raise revenues for shore 

protection would also provide information useful in 

determining reasonable cost-share arrangements.  

FINAL REMARKS 
The National Shoreline Management Study has 

provided an opportunity for interagency collaboration 

to provide the technical information and expert 

recommendations needed by policy makers to effectively 

plan for the future management and protection of 

the nation’s shorelines.  The workshop, “Addressing 

Economic Considerations in Shoreline Protection” was 

a first step in fostering this collaboration. Workshop 

participants included representatives from the 

National Oceanic and Atmospheric Administration’s 

Coastal Services Center, the U.S. Army Corps of 

Engineers, the Office of Management and Budget, and 

the Delaware Department of Natural Resources and 

Environmental Control, as well as faculty from several 

universities and a representative from the Coastal States 

Organization.  Together, participants attended speaker 

presentations and shared their ideas and insights in 

workgroup sessions.  These proceedings record the 

outcome of these workshop activities.  

The workshop discussions and proceedings will be 

used to inform the NSMS as it develops the economic 

assessment methodology. For the current status of the 

NSMS, please see the NSMS website: http://www.iwr. 

usace.army.mil/NSMS/nsmshomeframeset.html
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WHAT ARE THE NATIONAL AND REGIONAL ECONOMIC BNEFITS OF SHORE PROTECTION PROJECTS? 
Dennis Robinson, PhD., Institute for Water Resources

National and Regional Economic 
Benefits of Shore Protection 

Dennis Robinson, PhD 
Institute for Water Resources

��National Economic vs. Regional Economic Development 
(NED vs. RED)

��What are the “with and without” questions? 
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DEMOGRAPHY, GEOLOGY AND COASTAL PROJECTS 
TECHNOLOGY PRESENT AND FUTURE

Charles Chesnutt (U.S. Army Corps of Engineers, Headquarters)
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VISITORS TO BEACHES: WHAT WE KNOW AND HOW TO COLLECT THE INFORMATION WE NEED 
Allan Mills, PhD., (Virginia Commonwealth University)
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DO SHORE PROTECTION PROJECTS INDUCE LOCAL DEVELOPMENT?
CAN THEY PREVENT THE DECLINE OF BEACH ECONOMIES? 

Anthony Yezer, PhD., The George Washington University

Remarks by Anthony Yezer, GWU

Workshop for the National Shoreline Management Study

July 23-24, 2002

Introduction and Summary

Based on Research at GWU, Most Already Published We Have Learned That:

Shoreline Protection Projects Have Effects On Beachfront Community 
Development That Are Small Compared To Flood Insurance and CBRA 
Regulations.

1. Building Permit Studies Show That Shore Protection Has Little Effect On 
New Building Permits In Beach Communities

2. House Price Change Studies Show That Shore Protection Has Little Effect On 
House Prices At The “Water’s Edge”

3. Housing Density Studies Show That Shore Protection Has Little Effect On 
The Density of Development In Shoreline Areas

In Contrast Studies Show That Flood Insurance Has Important Effects On 
Beachfront Development — If We Are Concerned About Development Going 
in Harm’s Way Then Flood Insurance Should Be Our Main Concern

There Are Important Interactions Between Shore Protection And Flood Insurance 
That Should Be Considered — To What Extent Is Shore Protection A Way Of 
Lowering Flood Insurance Losses?
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House Price Indices
(Pinellas County, FL)
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FIGURE 2: DEVELOPMENT DENSITY
CAPITAL/LAND RATIO: GLYNN RECTANGLE 1
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THE FISCAL IMPACTS OF BEACHES AT TWO BEACH TOWNS: SAN CLEMENTE AND CARPINTERIA 
Philip King, PhD., San Francisco State University



      A P P E N D I X  B :  S P E A K E R  P R E S E N T A T I O N S    5 9  



6 0   A D D R E S S I N G E C O N O M I C C O N S I D E R A T I O N S I N S H O R E L I N E P R O T E C T I O N



     A P P E N D I X  B :  S P E A K E R  P R E S E N T A T I O N S    6 1  



6 2   A D D R E S S I N G E C O N O M I C C O N S I D E R A T I O N S I N S H O R E L I N E P R O T E C T I O N

FINANCING BEACH IMPROVEMENTS AND THE IMPLICATIONS OF

ECONOMIC EXTERNALITIES FOR COASTAL POLICY

Warren Kriesel, PhD., University of Georgia
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WHAT ARE THE MAINTENANCE, MANAGEMENT AND EMERGENCY COSTS                                       
 ASSOCIATED WITH BEACH NOURISHMENT PROJECTS?

Linda Lent, Chrysalis Consulting LLC

What are the maintenance,
management and emergency
costs associated with beach

nourishment projects?

Presented by Linda Lent,
Economic Consultant

July 23, 2002

The Short Answer: It all depends

On the definitions of maintenance, management,
emergency costs and beach nourishment
projects.
On the setting: urban, rural or in-between?
On the beach use: swimming, surfing, fishing,
boating, walking, sunbathing, structural
protection?

On the beach users: local, day visitors, overnight
visitors, international visitors.

Working Definitions:

Maintenance can include lifeguards, police,
parking facilities, bath houses, access paths,
clean-up, landscaping, as well as guardianship
of the sand.
Management can include the framework of
maintenance and the decision framework for
shoreline development, i.e., the local Coastal
Management agency.
Emergency costs can include those avoided by a
nourishment project and/or those incurred to
maintain the project.

Defining the Beach Nourishment is
not straightforward:

Do nourishment projects relate only to
those projects that protect structural
development?

If so, we are excluding many smaller scale
nourishment projects under consideration
or ongoing by State and local interest in
Delaware, Florida, California, Hawaii, and
other areas.

Examples of Costs: Virginia Beach
(1998$)

-$6.7M convention/visitor development

-$2.9M police, fire & lifeguard salary + fringe

-$5.7M capital improvements including 
beautification, convention facility renovation,
beach erosion control and hurricane protection

-$3.4 dep. of police/fire equipment, beach
maintenance, resort bldg & maint, dredging &
parking

Delaware ($1998)

$2M annually to renourish beaches (State)

Rehoboth has @8100' of beach and spent
$206,000 for lifeguards; $235,000 for 
parking mgt; $57K for comfort stations; and 
$1.1M for police

Fenwick has @4000' of beach and spent
$56K for lifeguards and $289K for police

Other reaches were maintained by the
County or other municipalities.
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Ocean City, MD (35,400')

$2M federal cost of annual renourishment
cost, plus

$2M State/county/local cost of annual 
renourishment

Damage prevention of $98M for Jan '92
storm, $70M for Dec '92 storm and $46M
from storms in 1998: Total $214M since
completion in Oct '91.

Waikiki Beach

No monies have been spent on
nourishment since a limited project funded
by the County/State in 1991

Nourishment is not justified based on
structural protection as the average annual
damage estimates are slight

No governmental office or agency manages
the Waikiki shoreline.

Waikiki Beach Cont., But...

The full economic impact of annual tourism
expenditures at Waikiki Beach exceeds
$5B

Cont'l US and international visitors can and
do choose alternatives outside of the US

A preliminary estimate of the annual
Federal loss from erosion at Waikiki is
$108M (lost exports + avoided imports).

Federal Emergency Costs

Large expenditures are made in response to
coastal disasters by Presidential Declaration

Records are maintained in a very cumbersome
accounting system, maintained by FEMA, which
has been changed several times over the years

Outside pressure likely will be needed to ever
utilize this data in the shoreline management
framework. 

National Flood Insurance Program
(NFIP)
Properties within most coastal areas are
eligible for flood insurance from the NFIP
Accurate records from the NFIP/FEMA
could help us better understand damage to
residences from coastal events

Many limitations relate to these data:
      participation is not mandatory
      data are not always recorded correctly
      fraudulent claims can be a problem.

In Conclusion:

There are different shorelines and conditions in
coastal areas
There are different kinds of nourishment

There are problems with the emergency data on
federal expenditures and NFIP claims related to
the highly centralized management of those
functions.

There is a lack of data caused by the 
decentralized/nonstandard methods of
conducting shoreline maintenance and
management and related accounting



HOW DO DAMAGES PREVENTED BY SHORE PROTECTION PROJECTS AFFECT HOUSING VALUES?     
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